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This report presents a PhD project that was carried out over three years, from 
January 2018 to January 2021, at the Centre for Blue Governance at Aalborg 
University, Denmark. The report consists of five papers, prepared for this 
dissertation, as well as introducing chapters that present the topic, research 
design and collated research findings.  
    The research theme of this dissertation is the practice of Marine Spatial 
Planning (MSP). MSP is a developing planning practice that aims to plan for the 
spatial division of activities at sea in order to meet objectives for a sustainable 
future. The practice of MSP became a necessity due to the increasing level of 
activity at sea and the increasing pressure from human activities that result in 
the deterioration of marine ecosystems. The project was guided by the following 
research question: 
How is Marine Spatial Planning facilitating sustainability at sea? 
In addition, three sub-questions have supported the research by focusing on the 
potential role of MSP in facilitating sustainability and the role of policy ambiguity 
in the current practice of MSP. The theoretical concept of policy ambiguity is 
central to the conducted research in terms of how ambiguities in MSP policies 
can have constructive as well as less-constructive outcomes. The conceptual 
framework of this dissertation also includes theory on how policy ambiguity can 
affect implementation processes, along with theory on how people generate 
meaning from perceived information. Guided by the conceptual framework, this 
dissertation investigates how policies on MSP support the achievement of 
sustainability objectives, and how MSP practitioners interpret ambiguously 
formulated policies.   
    The five papers all contribute to addressing the research questions but from 
different perspectives. Paper 1 explores how three interrelated concepts are 
perceived by MSP experts, i.e. the ‘ecosystem-based approach’, ‘ecosystem 
approach’ and ‘ecosystem-based management’ concepts. Paper 2 compares the 
policy designs of the German, Danish and Norwegian MSP processes as well as 
how planners interpret the sustainability concept. Paper 3 examines the current 
practice of assessing collective pressure as part of MSP processes in EU member 
states. Paper 4 elaborates upon the ‘ecosystem-based approach’ concept and 
compares ‘best practices’, as suggested by MSP experts. Paper 5 presents a 
conceptual definition of MSP based on the most cited publications and discusses 
how MSP can contribute to the achievement of UN Sustainable Development Goal 
4 
 
14 for life below water.   
    The research conducted for the five papers found that ambiguities in the EU 
Directive for MSP, as well as national policy designs, leave significant room for 
planners and other actors in the MSP process to interpret central concepts and 
formulations. These include the practice of taking an ‘ecosystem-based 
approach’ and the aim of ensuring that the collective pressure stays below a level 
compatible with a good environmental status. In some cases, this freedom of 
interpretation leads to innovative and effective MSP practices that facilitate 
sustainability at sea, whereas other cases show few signs of an ‘ecosystem-based 








Danish summary/Dansk resumé 
Denne rapport præsenter et PhD-projekt, der strakte sig over tre år, fra januar 
2018 til januar 2021, ved Centre for Blue Governance på Aalborg Universitet. 
Rapporten består af fem artikler, udviklet til afhandlingen, samt indledende 
afsnit, der præsenterer emnet, forskningsdesignet og en sammenfatning af 
forskningsresultaterne.   
    Afhandlingens emneområde er praksissen havplanlægning. Havplanlægning 
er en udviklende planlægningspraksis, der søger at planlægge for den rumlige 
fordeling af aktiviteter til søs, med målsætninger om bæredygtighed. Behovet for 
havplanlægning kommer af det stigende aktivitetsniveau til søs samt den 
stigende påvirkning som menneskelige aktiviteter påfører det marine miljø med 
ødelæggende følger. Projektet blev guidet af følgende forskningsspørgsmål:  
Hvordan understøtter havplanlægning bæredygtighed til søs? 
Herudover har tre underspørgsmål støttet forskningen ved at fokusere på 
havplanlægnings-praksissens potentiale for at understøtte en bæredygtig 
fremtid, samt hvordan flertydige formuleringer i politikker påvirker den 
nuværende praksis. Det teoretiske begreb, politisk flertydighed (Eng.: policy 
ambiguity), er centralt i undersøgelsen af, hvordan flertydige formuleringer i 
havplanlægningspolitikker kan resultere i både konstruktive og mindre 
konstruktive udfald. Afhandlingens begrebslige forståelsesramme indebærer 
også teori om, hvordan flertydige formuleringer i politikker kan påvirke 
implementeringen af en politik, i tillæg til teori om hvordan mennesker 
gennemgår en fortolkningsproces for at skabe mening af information. Vejledt af 
den begrebslige forståelsesramme belyser afhandlingen, hvordan havplanlæg-
ningspolitikker understøtter opnåelsen af målsætninger om bæredygtighed, 
samt hvordan aktører i havplanlægningsprocesser fortolker flertydige politik-
formuleringer.      
    De fem artikler har alle bidraget forskelligt til besvarelsen af forsknings-
spørgsmålet. Artikel 1 undersøger hvordan tre enslydende begreber er opfattet 
af eksperter i havplanlægning, i.e. begreberne ’økosystembaseret tilgang’, 
’økosystem tilgang’ og en ’økosystembaseret forvaltning’. Artikel 2 
sammenligner politikkerne for havplanlægning i Tyskland, Danmark og Norge, 
samt hvordan planlæggerne fortolker bæredygtighedsbegrebet. Artikel 3 
undersøger den nuværende praksis af vurderingen af den samlede 
miljøpåvirkning i EU medlemsstaters havplanlægnings-praksisser. Artikel 4 
evaluerer begrebet ’økosystembaseret tilgang’, og sammenligner de bedste 
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eksempler på denne praksis, udvalgt af havplanlægningseksperter. Artikel 5 
opbygger en definition af havplanlægning baseret på de mest citerede 
definitioner, og diskuterer havplanlægnings-praksissens potentiale i opnåelsen 
af FN’s bæredygtighedsmål 14 om livet under havet.        
    De fem artikler viser, hvordan flertydighed i EU-direktivet for havplanlægning, 
såvel som nationale politikker for havplanlægning, overlader fortolkningen af 
centrale begreber og formuleringer til involverede planlæggere, heriblandt 
praksissen at tage en økosystembaseret tilgang, samt at sikre at den samlede 
miljøpåvirkning ikke forhindrer opnåelsen af en god miljøtilstand. I nogle 
tilfælde fører denne fortolkningsfrihed til innovative og effektive 
havplanlægnings-praksisser, der understøtter en bæredygtig fremtid for havet, 
hvorimod andre havplanlægnings-praksisser udviser en utilstrækkelig 
praktisering af en økosystembaseret tilgang og kan derfor ikke siges at 
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For millennia, the ocean has been an alien environment for humans, despite our 
marine origin. When humankind first ventured out to sea, it was primarily for 
migratory purposes. Colonisation patterns indicate that ocean crossing 
migrations have been taking place since at least 40,000 BCE. However, humans 
were living off the ocean long before they attempted to cross it. Prehistoric 
archaeological discoveries show that fishing has been a key source of sustenance 
for civilisations since at least the first millennium BCE (Hattendorf(b), 2007). For 
many years, fishing and seafaring were the main human activities at sea. It was 
not until the twentieth century that other activities started to expand out to sea. 
The first offshore oil exploration took place in 1945 in the Gulf of Mexico and was 
followed by explorations in the North Sea two decades later (Hattendorf(a), 
2007). Around the same time, sedimentary resources, such as sand and gravel, 
were increasingly being extracted for construction purposes or beach 
nourishment (Walker et al., 2016). In the 1960s, high concentrations of mineral 
resources were discovered on the seafloor and attempts were made to recover 
these resources; however, the extraction was found to be too costly (Cuyvers et 
al., 2018). Due to a growing number of depleted fish stocks the development of 
mariculture took off in the 1970s and 1980s and has, since then, been growing 
steadily (Matthews, 2014). In 2016, aquaculture surpassed wild capture and is, 
today, the largest supplier of seafood (FAO, 2020). At the end of the twentieth 
century, the need to increase renewable energy production led to a new use for 
marine space. The first offshore wind farm was built in the southeast of Denmark 
in 1991, which was the beginning of an ongoing development of marine space for 
energy purposes all over the world (WindEurope, 2019).    
    Until the twentieth century, humans had mostly viewed the ocean from above 
and had little insight into the world beneath the surface. The ocean was mainly 
perceived as a source of food and means of transportation, which often led to 
high casualties on ocean crossings and in stormy weather. Due to its mysterious 
nature, legends of a giant squid, crewless ships and an area called the Bermuda 
Triangle where everything disappears, have dominated the discourse on the sea 
(Hogenboom, 2014; History, 2018). Today, the sea is still subject to legends and 
myths, and with good reason. While only 5% has been explored, 95% of the 
world’s oceans remain unexplored (Hogge, 2017). While 5% may not seem 
significant, the ability for humans to travel below the surface has allowed 
scientists to explore this world and, with the assistance of underwater 
photography, people can now travel into the ocean while being hundreds of miles 
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from the sea. Most underwater technologies were developed in the twentieth 
century, although attempts of underwater vessels and scuba gear were invented 
earlier. Today, humans are still developing technologies to go even further and 
deeper (Bellis, 2019).   
    As human activities have diversified and expanded so have the negative 
impacts of these activities. Oceans are today under pressure from various human 
activities, which have led to pollution, oxygen-depleted ecosystems, habitat 
destruction and depleted fish stocks, along with impacts related to a changing 
climate (Allsopp et al., 2009; European Environment Agency, 2019). Fishing was 
the first maritime activity to result in impacts that closed down entire industries. 
A third of the world’s fish stocks are today at unsustainable levels, while global 
seafood production continues to increase (FAO, 2020). Another severe impact of 
fishing activities is the destruction of habitats through bottom trawling. In 
Europe, bottom trawling activities affect about 35% of the continental shelf. 
Consequently, bottom trawling is found to be the activity in Europe with the 
largest spatial impact. Depending on the type of sediment and ecosystem in the 
area being trawled, these can take decades, and in some cases, centuries to 
recover from one single trawling event (Korpinen et al., 2019). While mari-
culture started to expand as a response to depleted fish stocks, this too has led 
negative impacts on the environment, such as inputs of medicine residues and 
the risk of disease transmission to wild stocks as well as eutrophication due to 
an excess of nutrients (Naylor and Burke, 2005). Other activities with negative 
impacts include oil and gas activities and shipping. Major oil spills have occurred 
in relation to the transportation of oil by tank ships and at oil platforms, which 
was the case with the largest oil spill in history. The Blue Water Horizon oil spill, 
which started in 2010, had an estimated discharge of about 500 million litres of 
crude oil into the environment causing severe damage (NOAA, 2019; Rafferty, 
2020). Like most human activities, shipping affects marine ecosystems through 
sound pollution. Sound waves disturb the communication of marine mammals 
and have been found to change the behaviour of both marine mammals and fish 
species (Jägerbrand et al., 2019). Other impacts from human activities include 
litter pollution, disturbance to the seafloor from physical structures, such as 
wind farms and bridges, and increasing acidification due to the growing 
concentration of CO2 in the atmosphere, which results in reduced growth rates 
in skeletons and shells (IPCC, 2019).  
    The level of activity at sea is having a severe impact on marine ecosystems, 
which reduces their ability to deliver primary services to humans. Besides the 
supply of resources, such as food and energy, the ocean also provides other 
important ecosystem services, such as recreational values, coastal protection 
and climate regulation. The ocean is estimated to consume 90% of the excess 
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heat from global warming and 60% of the CO2 produced by human activities, 
while, at the same time, delivering at least 50% of the oxygen in the atmosphere 
(IPCC, 2014; NOAA, 2020).   
    With our increasing knowledge of the marine world, and an increasing interest 
in what it offers, a need to manage how humans use ocean resources has become 
urgent. The fluid and intangible nature of the ocean makes it challenging to 
manage activities as well as their impacts. Activities are easily invisible at sea, 
which makes them difficult to monitor and regulate. The question remains: How 
can we manage something so fluid and unmanageable? 
Managing the sea space 
The first time the ocean was divided for national sovereignty was in 1493 when 
Pope Alexander VI proposed a treaty between Spain and Portugal that split the 
new world in two with a line going from the North to the South Pole across the 
Atlantic Ocean (Natkiel and Preston, 1986). Based on this proposition, the Treaty 
of Tordesillas was signed a year later with a line placed slightly west of the Pope’s 
suggestion, across Brazil, ascribing most of Brazil and everything east of the line 
to Portugal and everything west of the line to Spain. Even though the treaty was 
not recognised by countries other than Spain and Portugal, it brought peace to 
the dispute between the two empires. In spite of a strong focus on the division of 
land, a sovereignty claim for the ocean was implicit in the treaty (Hattendorf(a), 
2007).  
    During the century following the adoption of the treaty, other countries started 
making claims of their own for ocean territories. Denmark claimed sovereignty 
over the ocean surrounding Iceland, Greenland and the Faroe Islands with the 
purpose of ensuring fishing rights, and Sweden claimed sovereignty over the 
Baltic Sea. While Portugal and Spain still maintained the Treaty of Tordesillas, it 
became clear that there was a need for a globally acknowledged framework to 
manage and divide marine space (Hattendorf(a), 2007). In the creation of this 
framework, two leading views were dominant and are today still present in 
maritime legislations. The two views are those of Mare Librium and Mare 
Clausum.  
Mare Librium vs Mare Clausum 
The first official opposition to the Treaty of Tordesillas was formulated by the 
Dutch lawyer, Hugo Grotius. His objection to the treaty was built on theoretical 
arguments and ‘laws of nature’ and was centred on the notion that no man or 
country could claim sovereignty over the seas. This came after Dutch trading 
ships had been denied access to shipping routes and trading ports by the 
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Portuguese, who claimed their right under the Treaty of Tordesillas. Grotius’ 
arguments were therefore mostly focused on the freedom of navigation and 
trade. He published his objection and the notion of the freedom of the high seas 
in a document called Mare Librium, on behalf of the Dutch East India Company, 
in 1609 (Thornton, 2004).    
     The Dutch were not alone in the contention of a free ocean. In 1580, the 
English Queen, Elizabeth I, declared that the ocean could not be possessed by any 
nation and that use of water and air was open to all. She also rejected the Danish 
claim to the northern seas, which was supported by France, declaring that the 
ocean is common to all (Hattendorf(a), 2007).   
    While the notion of a free and open ocean gained increasing support, there 
were ongoing discussions on whether a small zone along the coastline of a state 
should be within national jurisdiction. As a response, John Selden, an English 
legal counsellor, started working on a document opposing the idea of the seas 
being free and open to all. He was employed by the royal court to defend British 
rights over coastal areas. He finished his manuscript in 1619, but the document, 
Mare Clausum, was not approved until after a revision in 1635. At this point, 
Hugo Grotius had already ascribed to the notion that some areas of the seas 
extending from a nation’s coast, including straits and bays, could be governed 
under national jurisdictions (Leaffer, 1584).      
     The publication of the two documents, Mare Librium and Mare Clausum, was 
followed by a period of debate and conflict, also known as the battle of the books. 
This debate went on for the rest of the century. In the end, the debate resulted in 
a reconciliation of the two documents with a doctrine for the freedom of the seas 
for the high seas and a developing practice and debate over the extent of national 
claims for sovereignty over coastal areas (Hattendorf(a), 2007).  
National claims for the sea 
The initial width of territorial sovereignty was set at three miles based on the 
phrase ‘terrae dominum finitur, ubi finitur armorium vis’, which translates as 
‘the dominion of the land ends where the range of weapons ends’, which came to 
be known as the canon-shot rule (Gooch and Williams, 2007; Dauchy et al., 2016). 
The rule gave nations exclusive rights over the exploitation of natural resources 
and was widely accepted and used in several regulations and treaties during the 
eighteenth and nineteenth century (Gooch and Williams, 2007).   
     Following the canon-shot rule nations around the globe started claiming their 
territorial seas, which meant excluding other nations from fishing areas. In 
combination with an increase in depleted fish stocks, this ignited a debate and 
conflict over the existing system. At the Hague Conference in 1930, overfishing 
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and the need for conservation measures beyond the three-mile limit were 
therefore debated (Hattendorf(a), 2007). In 1945, the United States claimed, 
through the Truman Declaration, the right to control fishing activities beyond 
their three-mile limit as well as sovereignty over resources on their continental 
shelf (Hattendorf(a), 2007). The latter claim was of particular importance, as it 
ensured the protection of future oil production (Kurlansky, 1999). Shortly after, 
Norway claimed an extension of their territorial waters to one Scandinavian mile 
(corresponding to four miles), following Denmark, who had made the same 
extension in 1812, and was given the right to do so by the International Court of 
Justice after a dispute with the British. Iceland then followed, having gained 
independence from Denmark in 1944. This extension was objected to by British, 
Dutch, French and Belgian governments without success. As a result, the British 
placed an embargo on Icelandic fish, which turned out to be a warm-up to the 
long conflict of the Cod Wars, also known as the wars for the territorial waters 
(Kurlansky, 1999). The Cod Wars consisted of three independent wars, mainly 
between Iceland and Great Britain, with few casualties but tremendous damage 
to fishing boats and ships. The last battle ended in 1976, when an agreement was 
signed, and Britain retreated (Guðmundsson, 2006).   
Common management regimes  
During the second half of the twentieth century, many conventions were held to 
settle questions on how to manage disputes between neighbouring states, fishing 
rights, upcoming maritime industries and the threat to marine ecosystems. 
These conventions were still influenced by Grotious’ doctrine on the freedom of 
the seas from the seventeenth century and the Truman Declaration from 1945. 
The formulation of an international law for the seas required many negotiations, 
which were carried out over a period of twelve years. The first and second UN 
conferences on the Law of the Sea were held in 1958 and 1960 at which many 
issues were discussed, although not all were settled. The issues concerning 
territorial waters and fishing rights were especially difficult to settle 
(Hattendorf(c), 2007). During the sixties, the debate was expanded to include the 
newly discovered mineral resources on the seafloor. Countries worried how the 
notion of the freedom of the seas would influence the future extraction of seabed 
minerals (SPC, 2013). In 1982, the UN Convention on the Law of the Sea 
(UNCLOS) was finally approved. UNCLOS is, to date, the most dominant and 
central framework for the global management of marine space and resources, 




While UNCLOS was under development, the increasing pressure on the marine 
ecosystem called for additional international frameworks (National Research 
Council, 2001). The Convention on Conservation of the Living Resources of the 
High Seas was signed in 1958 as part of the first UN conference on the Law of the 
Sea in Geneva. It states that members of the convention: “(…) shall cooperate with 
each other in the conservation and management of living resources in the areas of 
the high seas” (United Nations, 1982, art. 118 p. 65). In 1962, the First World 
Conference on National Parks was held. At this conference, the idea of conserving 
specific habitats and species was shaped. This concept was further developed at 
the Ramsar Convention (on Wetlands of International Importance Especially as 
Waterfowl Habitat) in 1971, which provided a framework for nations to establish 
Marine Protected Areas (MPAs). The concept of MPAs then evolved at 
conferences and conventions during the seventies and eighties, led by UNCLOS, 
the UN Environment Programme, the UN Educational, Scientific, and Cultural 
Organization (UNESCO) and the International Union for the Conservation of 
Nature (IUCN). At the end of the twentieth century, guidelines, policy 
frameworks and plans for conservation were established. Especially during the 
last three decades of the century, there was a significant increase in the number 
of MPAs, from 118 in 1970 to well over 1,300 by the end of the century (National 
Research Council, 2001).  
     In 1992, the Convention on Biological Diversity (CBD) was established with 
the objective of pursuing the conservation and sustainable use of biological 
diversity (CBD, 2019). The CBD has been in charge of the global establishment of 
MPAs since 2006, with 193 signatory states dedicated to protecting more than 
10% of the marine environment (Klein et al., 2015).   
    While the total size of protected areas increased, so did the pressure on marine 
ecosystems. It became clear that more holistic and integrated management 
efforts were necessary in order to avoid depleting the marine ecosystems and 
the economies that rely on the services they provide. From this need, the practice 
of Marine Spatial Planning developed.     
(1) the freedom of navigation, 
(2) the twelve nautical mile limit for territorial seas, 
(3) the exclusive economic zone set at 200 nautical miles from shore, 
(4) the extension of the continental shelf right up to 350 nautical miles, 
(5) the establishment of the International Seabed Authority (ISA),  
(6) mechanisms for resolving conflicts. 
      (United Nations, 1982) 
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Marine spatial planning: a new planning practice 
The first practices of spatial planning are known to have taken place on land in 
Mesopotamia and Ancient Greece; however, the practice of spatial planning as 
we know it today developed primarily over the last century. Spatial planning 
developed as a response to the need for the management of economic and social 
problems kindled by the industrial revolution. Initially, the practice was 
predominantly oriented towards the management of urban and agricultural 
development. However, with time, spatial planning turned to focus on 
environmental problems as well (Sanyal, 2012; Kidd and Shaw, 2013; Gazzola 
and Onyango, 2018). Over the last couple of decades, spatial planning has moved 
out to sea through the practice of Marine Spatial Planning (MSP). China initiated 
its first round of ocean zoning in 1998, and, in Europe, the first integrated 
management plans were in place in 2005 in Belgium, Germany and the 
Netherlands. MSP is often seen to stem from the development of MPAs in the 
seventies and eighties, most famously the development of the Great Barrier Reef 
Marine Park, which is predominantly oriented towards managing the impact of 
human activities (Kirkfeldt, van Tatenhove and Calado submitted; Gee and 
Zaucha, 2019). While some of the initial MSP practices were primarily driven by 
environmental objectives, MSP is now more focused on user-user conflicts rather 
than user-environment conflicts (Douvere, 2008; Collie et al., 2013; Trouillet, 
2020).   
    At the time of writing this, 79 nations are known to have MSP practices in place 
(UNESCO, 2020). The increasing practice of MSP has inspired a long list of 
questions and uncertainties concerning the concept of MSP and what the practice 
entails (Gee and Zaucha, 2019). While there are many different suggestions for 
what MSP is (cf. e.g. Ehler and Douvere, 2009b; Foley et al., 2010; The White 
House, 2010), a representative definition is presented by Kirkfeldt and Santos 
(under review):  
 
Marine spatial planning is a public, planning process and an 
element of ecosystem-based sea use management that aims to 
prevent conflicts among maritime uses and between human uses 
and the environment, through a strategic and rational, spatial and 
temporal, distribution of activities in order to achieve environ-
mental, social and economic objectives, such as sustaining eco-
system services and improve decision-making. (Kirkfeldt and 
Santos under review)(p. 175 of this dissertation) 
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The process of MSP is often managed by a public agency and involves several 
steps (see Figure 1). While no two processes are alike, MSP can consist of the 
following steps. First there is a pre-planning stage in which the timeframe and 
responsibilities are set, along with the key objectives of the plan. This is often 
followed by the planning of stakeholder participation, in which relevant 
stakeholders are identified and a plan is made for how and when to involve these 
stakeholders. Then follows an assessment of the current conditions, i.e. the 
Figure 1 A simplistic illustration of key stages in an MSP process. 
Inspired by (Ehler and Douvere, 2009). 
8. Monitoring and evaluation of the plan and the planning 
process. 
1. Pre-planning stage. Formulation of objectives. 
Timeframe, budget and responsibilities are set.   
2. Participation planning. Locate relevant stakeholders and 
plan for involvement.  
3. Assess current status of the environmental status, 
activities and pressures.  
4. Building scenarios based on different spatial 
developments.  
5. Formulation of plan in which zones and measures are 
specified. 





environmental status and the current extent of human activities and pressures. 
From this, future conditions can be predicted in the following stage, and different 
scenarios of future uses, based on spatial demands, can be assessed. The 
preferred scenario can then be chosen, after which the plan can be developed, 
including the appointment of zones and measures. The plan is then evaluated, 
approved and implemented, followed by the enforcement and monitoring of the 
plan and its progress (Ehler and Douvere, 2009).   
    Key to MSP is its holistic and integrated character; hence, it is essential to 
include a wide range of maritime activities in the planning process. The 
assessment of Kirkfeldt and Santos (under review) summarised a list of activities 
to include in MSP, drawn from the most cited publications on MSP. These are 
depicted in Figure 2.  
    Figure 2 shows clear connections to MSP’s origin in environmental 
conservation/protection. It also shows that activities that are often prone to 
conflict, such as renewable energy (predominantly wind farms) and fishing 
activities, receive more attention in MSP literature and research than activities 
that are more seldom involved in conflict (Kirkfeldt and Santos under review). 
The conflict-prone activities are highly concentrated in European seas, with 
some of the busiest shipping routes in the world and the expanding construction 
of wind farms (Bennett and Christie, 2010; Korpinen et al., 2019). While some 
European Union (EU) member states had already taken on the practice of MSP, 
the European Commission saw the need for more integrated and holistic 
management to be practiced throughout the EU.  
Marine spatial planning in the European Union 
Some of the busiest and most crowded marine areas in the world can be found 
in Europe, where relatively small states have had thriving economies and 
maritime industries for centuries (Miller, 2012; DNV.GL, 2020). In 2007, the 
interconnectedness and development of activities led to the establishment of the 
Integrated Maritime Policy (IMP). The objective of the IMP is to ensure the 
sustainable development of the maritime economy and to protect the marine 
environment of Europe (European Commission, 2012). The EU had, at that time, 
been experiencing problems with fisheries regulations for decades, despite the 
establishment of the Common Fisheries Policy (CFP) in the seventies (Martí, 
2018). While the main focus of the CFP is to ensure sustainable fishing, this has 
proved to be challenging, and attempts to achieve the objective through 
regulations and quota systems has so far not been successful (Symes, 1997; 
Hegland, 2012). As a result, the IMP was partly formulated with the objective of 
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addressing issues that had proved challenging to address through the CFP by 
applying a more integrated and holistic management approach.  
    Shortly after the establishment of the IMP, a directive was approved as the 
environmental pillar of the policy (European Commission, 2021). The Marine 
Strategy Framework Directive (MSFD) was established in 2008 with the aim of 
ensuring a good environmental status for the marine environment. For this 
purpose, the Directive requires that each member state have national strategic 
plans for their marine environments (Directive 2008/56/EC).   
    In 2014, another pillar of the IMP was developed through the Maritime Spatial 
Planning Directive (MSPD, Directive 2014/89/EU) with the intention of 
strengthening the integrated planning of activities in European seas by 
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Figure 2 From Kirkfeldt and Santos (under review). The list of activities to 
include in MSP listed according to the number of times mentioned in the 
50 most cited publications on MSP. 
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“promoting the sustainable growth of maritime economies, the sustainable 
development of marine areas and the sustainable use of marine resources” 
(Directive 2014/89/EU, art. 1). The Directive consists of four brief chapters and 
17 articles in total (see Box 1). Along with the overall objective of the Directive, 
chapter 1 also defines what is meant by maritime spatial planning: “‘maritime 
spatial planning’ means a process by which the relevant Member State’s authorities 
analyse and organise human activities in marine areas to achieve ecological, 
economic and social objectives” (Directive 2014/89/EU, art. 3). However short 
and ambiguous, this definition fits within the presented definition of MSP (on      
p. 22), indicating that the two processes are highly similar, if not the same (see 
Box 2).   
BOX 1. Directive 2014/89/EU 
Preconditions 
Chapter I General provision 
 Art. 1) Subject matter 
 Art. 2) Scope 
 Art. 3) Definitions 
Chapter II Maritime Spatial Planning 
Art. 4) Establishment and implementation of maritime spatial planning 
Art. 5) Objectives of maritime spatial planning 
Art. 6) Minimum requirements for maritime spatial planning 
Art. 7) Land-sea interactions 
Art. 8) Setting-up of maritime spatial plans 
Art. 9) Public participation 
Art. 10) Data use and sharing 
Art. 11) Cooperation among Member States 
Art. 12) Cooperation with third countries 
Chapter III Implementation 
Art. 13) Competent authorities 
 Art. 14) Monitoring and reporting 
Chapter IV Final provisions 
Art. 15) Transposition 
 Art. 16) Entry into force 
 Art. 17) Addresses 
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    The body of the Directive, chapter 2, presents the framework of MSP in terms 
of its objectives and minimum requirements, for example. The key objectives, as 
presented in article 5 of the Directive, can be summarised as such: 
1. Member States shall consider economic, social and environ-mental 
aspects to support sustainable development and growth in the 
maritime sector, applying an ecosystem-based approach, and to 
promote the coexistence of relevant activities and uses. (Directive 
2014/89/EU, art. 5) 
2. Member States shall aim to contribute to the sustainable 
development of energy sectors at sea, of maritime transport, and of 
the fisheries and aquaculture sectors, and to the preservation, 
protection and improvement of the environment, including 
resilience to climate change impacts. (Directive 2014/89/EU, art. 5) 
The focus on sustainability persists from the overall objectives presented earlier 
in this chapter, with a broad connection to both economic and environmental 
objectives. The two objectives place strong emphasis on the development and 
growth of maritime economies while also including objectives for environmental 
protection and improvement. Another important element to art. 5 is the 
announcement that “This Directive is without prejudice to the competence of 
Member States to determine how the different objectives are reflected and weight-
BOX 2. Marine or maritime spatial planning? 
With the formulation of the EU MSP Directive, the term was altered from 
being marine to maritime spatial planning. This version of the concept had 
already been used in the IMP, and it has been applied increasingly since the 
formulation of the two policies. Some use the term marine to emphasise the 
importance of environmental objectives, while others use maritime to 
emphasise the integrated and cross-sectoral aspect of MSP (Gilbert et al 
2015). Others argue that it makes little difference which term you use, as 
they represent the same practice (Gee and Zaucha, 2019). Although the use 
of maritime spatial planning is growing, marine spatial planning is the 
original term and is still the most commonly used concept amongst 
researchers and in global MSP debates and is therefore the concept used 
predominantly in this dissertation (Gilbert et al 2015; Gee and Zaucha, 




ed in their maritime spatial plan or plans.” (Directive 2014/89/EU, art. 5), which 
leaves substantial room for manoeuvre for member states to formulate their own 
objectives. The framework for MSP laid out in chapter 2 of the Directive 
substantially mirrors the definition of MSP presented earlier, with an additional 
focus on cross-boundary collaboration among member states and third parties 
(Directive 2014/89/EU, art. 11 and 12.).   
    The fourth chapter of the Directive sets out the requirements relating to 
designating responsible authorities for the MSP practice and reporting the 
requirements of these authorities to the Commission. The last chapter sets out 
the requirements concerning the national transposition of the Directive. The 
Directive requires member states to have spatial plans in place for March 2021 
at the latest, with a holistic, integrated and long-term plan for activities within 
national waters (Directive 2014/89/EU, art. 16). The spatial extent of these plans 
can be seen on Figure 3. 
Figure 3 Countries obliged to have marine spatial plans in place by March 2021 (dark 
grey), and their Exclusive Economic Zones (light blue). 
28 
 
Marine spatial planning and sustainability 
The current notion of sustainability was formed in the latter half of the twentieth 
century. However, thoughts of sustainability had already been formulated three 
hundred years earlier. One of the first to introduce this idea was the German 
forester, Hans Carl von Carlowitz (1645–1714), who was concerned about the 
state of deforestation and proclaimed that current generations should not live at 
the expense of future generations (World Ocean Review, 2015). More than two 
centuries after Carlowitz had raised awareness of the level of deforestation, the 
notion of sustainability was applied in a marine context. This was done by the 
German scientist Karl August Möbius (1825–1908), who was commissioned to 
study why oyster beds in Schleswig-Holstein had been exhausted. He explained 
the exhaustion of the oyster beds, inter alia, as linked to the increase in oyster 
markets and opted for governmental resource management by stating “The 
preservation of oyster-beds is as much a question of statesmanship as the 
preservation of the forests." (Nyhart, 1998, p. 612; Laperche, Levratto and 
Uzunidis, 2012). Möbius proclaimed that only by determining the yearly amount 
of fishing by the growth rate would the oyster beds remain productive (Nyhart, 
1998). This notion later led to the definition of the maximum sustainable yield 
(MSY) concept, which enables “the maximum production of food from the sea on 
a sustained basis year after year.” (Finley, 2011). The MSY concept has been used 
since the end of the Second World War and is still a central concept in fisheries 
management (Finley, 2011; FAO, 2016).  
    Over the last half a century, the use of the sustainability concept in marine 
settings has diversified tremendously (as presented in Box 3). In 1987, the 
Brundtland Report provided an explicit definition of ‘sustainable development’, 
which is today one of the most referenced definitions of sustainable develop-
ment: “Humanity has the ability to make development sustainable to ensure that it 
meets the needs of the present without compromising the ability of future 
generations to meet their own” (Brundtland, 1987, art. 27). The focus of this 
definition of sustainability is on fulfilling human needs, thus shifting the original 
focus of sustainability debates, i.e. the concern for the overexploitation of natural 
capital such as forests (Brundtland, 1987). Originally, the main objective and 
meaning of ‘sustainable development’ was to improve living conditions in the 
developing world, while the Brundtland Report also states that development is 
restricted by the carrying capacity of nature and that humanity must adjust 
consumption patterns in order to adapt to these limits (Purvis, Mao and 
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Robinson, 2019). Consequently, the definition has been criticised for being a bad 
compromise between the need for nature conservation and aspirations for 
economic growth. As a result, the concept of sustainability has been widely 
debated during the last decades (Ott, Muraca and Baatz, 2011). From the 
framework proposed by the Brundtland Commission, which suggests the 
prioritisation of economic, environmental and social objectives equally, a 
perspective of sustainability developed that emphasises the interconnectedness 
of the three aspects (Moore, 2011). Around the turn of the century, the notion of 
a three-pillared or three-dimensional definition of sustainability dominated the 
sustainability discourse and is today a widely acknowledged and applied 
perception of sustainability (Giddings, Hopwood and O’Brien, 2002; Purvis, Mao 
and Robinson, 2019). At the same time as the three-pillared perspective was 
being developed, debates within the fields of economics and ecology focused on 
whether natural capital can be substituted by the two other capitals, social and 
economic (Moore, 2011). Advocates of what is referred to as ‘weak sustain-
ability’ (or soft sustainability) argue that natural capital is largely exchangeable 
 
BOX 3. Sustainability concepts in marine policies 
With the growing number and diversity of activities connected to the sea, 
concepts of sustainability have become increasingly related to the 
management of maritime activities and marine ecosystems.   
    Concepts of sustainability in marine contexts were, for many years, limited 
to that of the maximum sustainable yield and the depletion of resources. 
During the last decades, the application and definitions of sustainability 
concepts have widened and concepts are now applied for various purposes 
within maritime sectors and marine management. In the EU’s Integrated 
Maritime Policy (IMP), the purpose is to support sustainable development 
with a particular focus on creating blue growth, which is defined as 
“economic growth based on different maritime sectors” (European 
Commission, 2019). The sustainability focus of the IMP is thus primarily 
related to the notion of development and growth, particularly within 
maritime economies. With the establishment of the Marine Strategy 
Framework Directive (MSFD; Directive 2008/56/EC), the focus of the IMP 
on economic growth was supplemented by a sustainability focus on the use 
of natural resources. The MSP Directive further diversified the application of 
sustainability concepts with notions of sustainable co-existence, sustainable 
decision-making, sustainable management, sustainable tourism and 
sustainable extraction, in addition to those of sustainable development, 
sustainable growth and sustainable use. 
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and that the market regulates this exchange. This perspective entails the 
potential depletion of natural capital if there is a demand for it. Advocates of 
‘strong sustainability’(or hard sustainability), however, disagree with this idea 
of nature being a substitutable capital but argue instead that it is neither in the 
interest of current nor future generations if natural capital is depleted, which 
should therefore be avoided, even if it means a recession in other capitals (Ott, 
Muraca and Baatz, 2011). Consequently, if natural capital is depleted beyond a 
certain threshold, practicing a ‘weak sustainability’ perspective can result in the 
depletion of social and economic capital, which rely on natural capital (Santos et 
al., 2014).   
    In 2015, the United Nations formulated a list of seventeen goals for sustainable 
development, which sets economic, social and environmental objectives for a 
global sustainable development. Of the seventeen goals, number fourteen aims 
at ensuring sustainability for life below water through a list of ten targets with 
related indicators. Other sustainable development goals (SDGs) relate either 
directly or indirectly to the ocean: SDG 13 aims to reduce the impacts of climate 
change, SDG 6 aims at ensuring clean water and sanitation and SDG 11 aims at 
creating sustainable cities and communities. The variety of focuses among the 
goals has brought a further nuance to the three-pillared conception of 
sustainability as it relates to various areas of nature and society (United Nations, 
2018). The seventeen goals are today applied increasingly by organisations and 
industries, for example in corporate strategies (GRI, UN Global Compact and 
WBCSD, 2015).  
    The use of sustainability as a concept has increased and diversified 
significantly since the seventies. As exemplified by the MSPD, the word ‘sustain-
able’ is now connected to various objects and activities, such as ‘sustainable 
decision-making’ and ‘sustainable tourism’. The increase in sustainability 
concepts and contexts they are used in has, unfortunately, led to an increased 
ambiguity and uncertainty in what a specific sustainability concept entails; even 
when defined, most definitions leave unanswered questions about what should 
be sustained and within which parameters (Brown et al., 1987).   
    This dissertation explores the relationship between the practice of marine 
spatial planning and the concept of sustainability. While MSP is still a developing 
practice, research is increasingly focusing on exploring different aspects of MSP 
(see figure 4). As discussed in Box 2 (p. 26), marine spatial planning was the 
original term, and although maritime is used more often now, especially since the 
formulation of the MSPD in 2014, the original term is still used the most 





Figure 4 The development of new publications containing either ‘marine spatial 
planning’ or ‘maritime spatial planning’ in the title, and the sum of the two. Data 
from Scopus (Elsevier B.V., 2018).  
 
Research has so far focused on various elements of the MSP process or key MSP 
activities (as presented in Figure 2, p. 24). These include research on stakeholder 
participation (Jarvis et al., 2015; Strickland-Munro et al., 2016; Flannery, Healy 
and Luna, 2018), the management of fisheries (Fock, 2008; Campbell et al., 2014; 
Flannery et al., 2016) and energy developments (Alexander et al., 2012; Azzellino 
et al., 2013) along with research on scenario building (Gimpel et al., 2015; 
Outeiro et al., 2015) impact assessments (Hammar et al., 2020; Lonsdale et al., 
2020) and tools for MSP (Stelzenmüller et al., 2013; Depellegrin et al., 2017; 
Pınarbaşı et al., 2017). While research has also focused on the practice of 
ecosystem-based management and what this entails within the MSP context 
(Crowder and Norse, 2008; Douvere, 2008; Gilliland and Laffoley, 2008), 
assessments of how marine spatial planning can plan for sustainable outcomes 
are limited. Although the concept of sustainability can be said to be young, 
compared to other concepts, it is today a popular concept both within and 
outside of academia (Moore, 2011). Since the turn of the century, the concept has 












2004 2006 2008 2010 2012 2014 2016 2018 2020
Publications with MSP in the title




Figure 5 The development of publications with ‘sustainability’ or 
‘sustainable’ in the title. Data from Scopus (Elsevier B.V., 2018) 
Although the use of sustainability concepts has grown incrementally since the 
turn of the century, the number of publications focusing on the relationship 
between MSP and sustainability are limited (including: Santos et al., 2014; Ntona 
and Morgera, 2018; Morf et al., 2019; Kidd et al., 2020). The first examples were 
published in 2013, around the time when the MSPD was being formulated by the 
European Commission (see Figure 6).  
 
Figure 6 The development of publications with ‘marine spatial planning’ or 
‘maritime spatial planning’ and ‘sustainability’ or ‘sustainable’ in the title. Data 
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The objective of this dissertation is to facilitate an improvement of the current 
MSP practice by strengthening the existing research catalogue on the potential 
of MSP to achieve sustainability objectives. The connection between MSP and 
sustainability has been examined with a methodology and conceptual frame-
work aimed at exploring the ability of MSP to plan for sustainability and 
conditions that might impede this achievement, with a focus on the influence of 
ambiguity in policy.   
    The dissertation consists of three main parts. Part I presents the research 
design, including the structure and content of the methodology and conceptual 
framework. Part II consists of a summary of each of the five dissertation papers. 
Part III collates and reflects upon the findings of the papers, which can be found 










The development of the research design was guided by a genuine curiosity 
concerning MSP and the extent of its potential in planning for sustainability. 
Therefore, the research design was developed from an objective of learning more 
about the MSP practice and of understanding how this practice can help ensure 
sustainability at seas. Consequently, the following main research question has 
guided the development of the research design and the subsequent research:  
How is marine spatial planning facilitating sustainability at sea? 
This research question seeks to unravel the role of MSP in facilitating seas in a 
good environmental state that are able to support sustainable maritime 
activities. The word ‘facilitate’ indicates that MSP might not be able to ensure 
sustainability by itself but that it instead has a key supporting role, while this is 
debated later in the dissertation. The question was intentionally formulated 
broadly to ensure an open and explorative mind-set. This approach was taken 
due to the limited amount of published research on MSP and sustainability.  
    As the five papers of this dissertation brought new perspectives to the main 
research question, they all helped to strengthen the focus of the research scope 
and were each used to develop the scope of remaining paper(s). The develop-
ment of each paper as such acted as an iterative process to build a more precise 
definition of the research scope. The following sections are dedicated to three 
elements of the research design: the research questions, conceptual framework, 
and methodology (se Figure 7).   
    First, the sub-questions of the main research question are presented, along 
with their purpose and interlinkages.  
    Second, the conceptual framework is presented, in which the focus is on the 
theoretical effects of ambiguity in policies and on why ambiguity can have 
constructive as well as destructive outcomes. It also builds a foundation for 
understanding how planners might perceive policies and how the individual 
planning culture can influence the planning process. This framework was 
developed based on initial findings of high levels of ambiguity in central MSP 
policies.    
    Last, the methodology is presented. This includes the main methods and data 
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sources as well as reflections on how the methodological choices, taken through-
out the PhD project, have affected the project and learning outcomes.  
 
1. Research questions 
As MSP is a relatively new practice, guided by newly formulated policies, the aim 
of this dissertation is to review the current practice of MSP and the influence of 
policies. While the research was guided by the overall research question, How is 
marine spatial planning facilitating sustainability at sea?, three sub-questions 
were formulated based on initial findings. The first sub-question (SQ) that was 
found necessary to answer the research question was:  
SQ1: What is the potential role for MSP to facilitate sustainability at sea?  
One way to consider how MSP facilitates sustainability at sea is to look at the 
guidelines and definitions of MSP and to identify its role in facilitating 
sustainable seas. While it is recognised that MSP might have a greater potential 
than what is current perceived to be within the scope of MSP, the word ‘potential’ 
emphasise the importance to consider both the perceived role and the potential 
role of MSP.   
Figure 7 The presentation of the research design consists of 







      While the answer to SQ1 provides a conceptual understanding of how MSP 
can facilitate sustainability at sea, it offers no insight into the actual contribution 
of MSP. It enables a comparison of the potential role and the actual practice of 
MSP, which makes it possible to identify any constraining conditions that might 
prevent MSP from reaching its full potential. The comparison between the 
potential role and current practice of MSP is guided by the second sub-question: 
SQ2: How does current practice of MSP in the EU facilitate sustainability 
at sea, and does the current practice live up to the full potential of MSP?  
Focusing on the practice of MSP within the EU, this question seeks to examine 
how member states practice MSP through an implementation of the MSPD. 
However, the diversity of practices found through initial assessments indicated 
a significant openness and diversity in MSP policy designs, which raised the 
question whether this ambiguity affects the prospect that MSP can facilitate 
sustainability at sea. The third sub-question therefore arose as: 
SQ3: How does policy ambiguity in EU and national MSP policy 
frameworks affect current practice of MSP? 
The question of how policy ambiguity affects current practice was formulated 
with the intention of identifying both constructive and less-constructive 
outcomes of policy ambiguity.   
   Together, the three sub-questions aim at answering the main research question 
by focusing on central MSP policies and how these are implemented as this is 
essential in how MSP facilitates sustainability at sea.   
2. Conceptual framework: Planning in an    . .  
.ocean of ambiguity  
All spatial planning processes are highly dependent on communication and 
understanding, which are central elements to the linguistic world we live in, 
where perceptions and interpretations are taking place constantly. Concepts and 
formulations, especially ambiguous ones, are notoriously subject to different 
interpretations, which can affect the outcome of the communication process. The 
conceptual framework presented over the following pages has informed the 
research into the role of policy ambiguity and interpretation of concepts in MSP 
processes.  
    An inherent element of the planning practice is the interpretation of concepts 
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such as sustainability. A concept can be defined as “words representing the 
meaning of synonyms which have been disambiguated from similar words with 
different meanings” (Hjørland, 2010, p. 38). Ironically, the notion of a ‘concept’ is 
itself abstract and spans all fields of science as a ubiquitous element. As a result, 
there are many theoretical approaches to the notion of a concept. How we 
understand the idea of a ‘concept’ depends on our epistemological standpoint 
and, as a result, there is no consensus of what a concept is (Hjørland, 2009). 
However, the two concept theories of historicism and pragmatism have been 
found to bring useful perspectives on concepts. These were suggested by 
Hjørland (2009) to be the most fruitful perceptions to concept theory.   
    In a historicism view of concept theory, the emphasis is on the influence of time 
and on how concepts develop within cultural contexts. This perception was 
neatly formulated by the Danish philosopher, Søren Kierkegaard: “Concepts, like 
individuals, have their histories, and are just as incapable of withstanding the 
ravages of time as are individuals.” (Kierkegaard, 1983). From a historicism point 
of view, concepts are not only shaped by time but also by the discourses and 
epistemologies that exist throughout time. As defined by Hjørland (2010), the 
ideal of historic concept theory is “To define concepts (a) genealogically and (b) 
by explicating their relations to theories and discourses” (Hjørland, 2010, p. 39). 
Following the historic concept theory, concepts such as the sustainability 
concept are thus shaped by time and the discourses and epistemologies that have 
played a role in how the concept is understood today.  
    The pragmatism view is close to the historicism point of view in that both 
perspectives are highly focused on contextual conditions. As described by 
Hjørland (2009), pragmatism “understands concepts as a way to fixate parts of 
reality in thought, language, and other symbolic systems” (Hjørland, 2009, p. 
1526). It focuses on the role of values and goals in the development of concepts 
and puts less focus on how concepts were previously perceived. As opposed to 
the retrospective historic view, the pragmatist view focuses on how a concept 
might develop and how it could be perceived and used in the future. It perceives 
the flexible nature of concepts and explores how concepts can be used in and 
adapted to different contexts, rather than how contexts shape concepts 
(Hjørland, 2009).   
    Used together, these two concept perspectives supplement each other well by 
having a backward- and forward-looking perspective on concepts. The 
pragmatist view gains from having a historic perspective as a point of departure. 
In this dissertation, both theoretical perspectives on concept theory are applied 
with the purpose of informing the evaluation of central concepts in MSP 
frameworks and what roles those concepts might play in the future. For central 
concepts studied in this dissertation, each concept has been examined in terms 
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of the origin and historical development of the concepts as well as how they are 
currently being perceived and applied. In addition, the future applicability and 
understanding of central concepts are reflected upon as well.   
    While the development of concepts is significant in how they influence 
planning processes, concepts are effective only through the human mind in 
which language is converted to meaning through interpretation. This conversion, 
from language to meaning, has been studied ever since humans became 
philosophical, from Lao Tse, to the ancient Greeks, to Nietzsche and is today still 
the subject of many studies (Ogden and Richards, 1989).  
    The generation of meaning consists of several stages (as illustrated in Figure 
8). First, the communicated information has to be understood by the receiver. 
What is perceived through the eyes or ears is translated into something we can 
understand (Garcia Landa, 2015). Once the perceived information is understood, 
an infinite process of interpretation begins. Interpretation becomes more 
extensive the more complex the perceived information is. This means that when 
concepts and communications are perceived, interpretation becomes in-
creasingly difficult the more complex the concept or perceived information is 
(Szostak, 2010). While the process of generating meaning through interpretation 
is continous and evolving, “people are seldom very good at producing adequate 
definitions of terms that they are nonetheless competent to use” (Rey, 1994).   
Information 
Understanding 
The communicated information is translated by 
the receiver  
Communication 
Information is communicated verbally or literally  
Interpretation 
This process is infinite and increases in complexity 
with the complexity of the communicated information 
Meaning 
Figure 8 Illustration of the infinite process from information to 




The study of Campbell and Marshall (2002) (in Box 4 below) shows how per-
ceived information and concepts are interpreted differently, even among 
perceivers from the same academic background and practice. Within the practice 
of planning, such different perceptions could have a significant influence on the 
planning process and outcome, as an important part of the practice is to interpret 
political documents. As the theory presented previously indicates, the 
complexity of information, such as political documents, influences the meaning 
generated by the perceiver. The formulation of policies is therefore an inherent 
element to the conceptual framework.  
2.1 Ambiguity in policy  
While interpretation is an individual and infinite process, it gets more difficult as 
the complexity of the perceived information increases. When communication 
becomes complex, the message and meaning can be unclear to the perceiver, and 
one perceiver’s interpretation might be substantially different from that of 
another perceiver. In this case, the communication can be said to involve a level 
 
Box 4. Concepts in a planner’s perspective 
In a study of values and professional identities of planners, Campbell and 
Marshall (2002) held two focus group sessions with planners from different 
planning practices and with different levels of experience. While these 
planners largely agreed upon the value of planning, there were vast 
disagreements on what planning and its main objective was. While some 
suggested the purpose of planning was to alter the market, some claimed it 
was only possible for planning to manage the market. The younger planners 
were not as market oriented as the more experienced planners. They applied 
an environment-oriented narrative when defining the purpose of planning. In 
relation to this, the planners encountered great difficulty trying to define 
what ‘protecting the environment’ meant. The concept was used ambiguously 
by most planners, thus avoiding any specific and challenging questions. 
Another concept that had a prominent role in the focus group discussions was 
the concept of sustainable development: “There were, however, major 
contradictions in the views expressed both in relation to the meaning of 
‘sustainability’ and its implications for planning policy.” (Campbell and 
Marshall, 2002). The conflict between the planners over what the concept of 
sustainability meant might have been influenced by the perceptions of their 
professional identity, which the authors found to be just as unclear. The 
uncertainty of their identity as planners could stem from developments 
within planning, which have significantly altered the practice over the last 
couple of decades (Campbell and Marshall, 2002).   
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of ambiguity, here defined as ‘the existence of two or more equally plausible 
interpretation possibilities’ (Dewulf et al., 2005, p. 115).  
    Ambiguity is both inherent and essential in communication processes. Few 
communications are completely free of ambiguity; however, when perceivers of 
the same information reach a different understanding, ambiguity can be the 
cause of disputes and conflicts. Often, ambiguity is not recognised but is instead 
mistaken for incomplete knowledge (Floor, van Koppen and van Tatenhove, 
2019).   
    In policy processes, ambiguity is often used intentionally with a strategic 
purpose (Jegen and Mérand, 2014). In the words of Deborah Stone (2012): 
“Without it (ambiguity), cooperation and compromise would be far more difficult, 
if not impossible”. Keeping a policy open to different interpretations can bring 
parties together that might otherwise have disagreed on the wording of the 
policy. The notion of ‘constructive ambiguity’ was defined by the American 
political scientist, Henry Kissinger, as ‘the deliberate use of ambiguous language 
in a sensitive issue in order to advance some political purpose’ (Berridge and 
James, 2003). An example of constructive ambiguity can be seen in a study of 
ecological indicators, where Turnhout et al (2007) found that ”a certain amount 
of vagueness or ambiguity may contribute to the success of an ecological indicator 
in a specific context, because that leaves room for negotiation and reformulation.” 
(Turnhout, Hisschemöller and Eijsackers, 2007, p. 225).  If ecological indicators 
were too quantitative or specific, they were found to be less successful due to the 
lack of negotiation space ensured by ambiguity (Turnhout, Hisschemöller and 
Eijsackers, 2007). While the deliberate use of ambiguity has been found 
constructive in settling disputes over sensitive issues, ambiguity is also used for 
leaving future options open, which might be particularly useful when formu-
lating policies for new management areas such as MSP (Jönsson, 2016).  
    Policy ambiguity can be found in both policy goals and policy means. While 
policy goals are defined objectives or end-targets, policy means are actions that 
enable the fulfilment of policy goals. In practice, these can be economic 
incentives, such as grants, charges and fees for use, access and licenses, or non-
economic incentives, such as regulations, support and information (Ehler and 
Douvere, 2009). The level of ambiguity directly affects the policy implementation 
process, as the openness leaves room for local factors to influence the process. 
Having ambiguously formulated goals also decreases the evaluation oppor-
tunities, as it becomes unclear on which parameters to evaluate the success of 
the implemented policy (Matland, 1995). In this regard, ambiguous policy goals 
are moving targets that change with every interpretation instead of offering a 
standard for evaluations, and naturally the means to reach the target change 
along with it (Stone, 2012; Rilov et al., 2020).   
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    Ambiguity in policies influences the implementation process differently, 
depending on whether the level of ambiguity and conflict is high or low. In a 
matrix of high and low levels of ambiguity and conflict in policy-making, Matland 
(1995) presents four different types of implementations. As initial assessments 
of this dissertation found high levels of ambiguity in MSP policies, the focus of 
the conceptual framework is on the two types of implementations caused by high 
levels of ambiguity.   
    In cases where the level of policy ambiguity is high, Matland (1995) describes 
two types of policy implementation; a symbolic and an experimental 
implementation. A symbolic implementation takes place when high levels of 
ambiguity and conflict are present. The implementation outcome is expected to 
vary greatly from site to site, as it largely depends on the strength of involved 
actors. However, the implementation of symbolic policies has often led to limited 
actual effects, even though the policy initially may have received substantial 
attention. In situations of high ambiguity and low levels of conflict, an 
experimental implementation can take place in which the outcome greatly 
depends on the contextual conditions and the actors involved in the 
implementation process. The outcome of an experimental implementation also 
varies greatly from site to site, and the implementation involves the risk of actors 
taking advantage of ambiguously formulated goals or means for the purpose of 
pursuing their own agendas, which can be far from, or even contradictory to, 
society’s interest. Experimental implementations offer a great learning potential 
that can be achieved if experiences are evaluated and reflected upon system-
atically (Matland, 1995).   
    The formulation of policy goals and means are part of the policy formulation 
process, which ultimately influences the policy implementation process and the 
policy outcome. In their four-staged model of integrated policy implementation, 
Winter and Nielsen (2008) elaborate on the interactions and influence of the 
policy formulation process, the policy design and the implementation process on 
the implementation results (see Figure 9). In the policy formulation process, 
policy actors come together to negotiate and formulate a policy. Conflicts within 
this process often result in ambiguous goals and are likely to continue causing 
problems in the policy design and implementation process. Ambiguously 
formulated policies are likely to be implemented without a shared under-
standing of their meaning among the formulating actors (Baier, March and 
Saetren, 1986).   
The formulation of a policy has immense influence on the implementation and 
final outcome of the policy, although a clear and unambiguously formulated 
policy does not ensure a successful implementation and does not guarantee a 
match between the outcome and the objectives of the policy (Winter and Nielsen, 
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2008; Sander, 2018).   
    A policy design usually consists of policy goals and a designation of a 
governmental authority with the responsibility for managing the implemen-
tation process. It can also include the implementation budget and means for 
achieving policy goals (Winter and Nielsen, 2008; May, 2012).   
    In the EU, the policy formulation process pertaining to MSP took place in the 
European Commission, as the initiator of policy formulation processes in the EU, 
with the MSPD as resulting policy design. Later on, a second round of policy 
formulation was carried out, as each member state implemented the MSPD into 
national legislation, with resulting national policy designs. The MSP process itself 
can be seen as yet another policy formulation process, as in many countries, it 
results in a legal document. However, the planning process for making marine 
spatial plans can also be seen as an implementation of the MSPD and national 
policy designs. Whether it be considered a policy formulation or implementation 
process, MSP is inherently a planning process in which the level of ambiguity 
plays a significant role in determining the room for manoeuvre for the planning 
team.  
 
Integrated policy implementation 
Policy formulation, the formulation 
of a policy through negotiations 
among policy actors.   
Policy design, often materialised in a 
document that specifies e.g. the 
responsible authority, budget and 
timeframes. 
Policy implementation, involves the 
interpretation of the policy by ‘field 
workers’(/’street-level bureaucrats’).  
Implementation results, involves 
both the direct effects and long-term 
effects of the implemented policy.   
Conflicts and new practices often 
result in ambiguous formulations.  
Ambiguity is often found in policy 
goals and means, which creates 
room for manoeuvre in the 
implementation process. 
High levels of policy ambiguity can 
either lead to symbolic or 
experimental implementation 
depending on the level of conflict.   
Ambiguous policy goals can be 
interpreted in various ways, which 
challenge the evaluation of the 
policy outcome.  
Policy ambiguity 
Figure 9 Policy ambiguity in integrated policy implementation. Inspired by the 
integrated implementation model of (Winter, 2012). 
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2.2 Planning in cultural contexts 
The two types of implementation stemming from high levels of policy ambiguity, 
symbolic and experimental implementation, depend on local, contextual 
conditions as well as the competences and knowledge of the actors involved and 
implementation outcomes are therefore expected to vary from site to site 
(Matland, 1995). In the context of MSP, it therefore becomes inevitable that local 
planning cultures have a significant influence on the implementation outcome.  
    Being a social and interactive practice, planning involves objectives, values and 
norms, which are shaped by the local and professional cultural context 
(Othengrafen, 2010; Othengrafen and Reimer, 2013). Planning cultures can be 
seen as professional subcultures within societal cultures, i.e. they consist of both 
societal as well as professional values, norms and traditions. When it comes to 
traditions within MSP, these differ substantially between countries, as some have 
practised MSP for many years, while others have only started recently. MSP 
teams might, however, have traditions, values and norms from other planning 
practices, such as terrestrial planning. Thus, planning cultures within MSP teams 
are products of different planning practices and their development.   
    The study of planning culture has been fragmented and diverse in its definition 
of the concept of culture. Some studies have focused only on one part of planning 
culture, such as the administrative structure, while more intangible cultural 
aspects, such as beliefs, norms and traditions, have received less attention and 
have proven more challenging to analyse (Othengrafen and Reimer, 2013; 
Knieling and Othengrafen, 2015).  
    In a comparative evaluation of spatial planning systems in European countries 
conducted for the European Commission, the authors clarified the inherent role 
of ambiguity in planning systems: “An important lesson we have learned in 
undertaking this project, is the difficulty of describing any system of spatial 
planning without some level of ambiguity”. In the process they had also found that 
“there is scope for different interpretations of the meaning and significance of even 
the most carefully elaborated systems and policies” (European Commission, 1997, 
p. 9). In the comparison of spatial planning systems, they found that member 
states have their own unique version of spatial planning and that no two systems 
are the same (European Commission, 1997). In the individual process of 
generating meaning through interpretation, as presented in Figure 8 (p. 39) 
cultural values can have a significant influence. The experiences, traditions, 
frameworks and tools applied by a planning team are likely to influence how the 
planners involved interpret certain information such as policy goals and means 
in the MSPD or national policy designs.  
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    The presented theory suggests that planning practices, such as MSP, are highly 
dependent on dynamics situated earlier in the process, as illustrated in Figure 
10. The level of policy ambiguity in the policy formulation process depends on 
the level of experience and conflict pertaining to the policy subject. Policy 
ambiguity then becomes inherent in policy goals and means, which are then 
interpreted by planners. The process of generating meaning from information 
(as presented in Figure 8, p. 39) not only takes place in the planning process, but 
is also an infinite process that takes place within every actor involved, from the 
formulation of the policy to the final MSP process and implementation. In 
addition, cultural conditions influence the interpretation of policies by the 
planners and thus the chosen approach to MSP.  
 
Figure 10 Conceptual model of the conceptual framework presented in the 
preceding sections. Each actor (present in the policy formulation and MSP 
process) goes through their own meaning generating process as presented in 
figure 8 (p. 39). While planning cultures also influence the other stages of this 
figure, their origin is with the practice of planners, which is why planning 




High level of ambiguity 








The framework presented in Figure 10 suggests the assessments for sub-
question 3 (How does policy ambiguity in EU and national MSP policy frameworks 
affect the current practice of MSP?) to find examples of experimental and/or 
symbolic implementations, if MSP policies are found to contain high levels of 
ambiguity, as indicated by initial assessments.   
3. Methodology 
An inherent and fundamental part of research is a perception of reality 
(ontology) and a perception of how to generate knowledge and how to study this 
reality (epistemology). The researcher can be fully conscious of these ontological 
and epistemological perceptions or they can play a less significant role. While 
some research has a solid theoretical foundation with a clear and explicit 
ontological and epistemological standpoint, other research is driven by the 
formulated research questions and a focus on finding explanations through a 
pragmatic approach (Bryman, 2016).   
    The research at hand largely began by following a pragmatic approach in order 
to explore different research scopes and to let initial findings guide the 
development of a conceptual framework. The development of the research 
design, including the conceptual framework, was carried out from an ontological 
standpoint close to objectivism. The oceans and its resources are part of a real 
world, as are the perceptions and knowledge of this world constructed in human 
minds. The epistemological standpoint can be categorised as critical realism, as 
defined by Roy Bhaskar (2008). As indicated by the realism element, critical 
realism supports an ontological view of the world as being real and independent 
of human perceptions, while it leans towards interpretivism rather than realism 
in its epistemological standpoint (Archer et al., 1998; Toonen, 2013). In the 
analytical work of this dissertation, concerning planners’ interpretations of 
policies, the interpretivism perspective was found to be ideal. It has supported 
the perception that knowledge is as real as the world it informs and can 
increasingly approximate reality and objectivity. However, while constructed in 
the human mind, interpretations and perceptions depend on the context in 
which they are shaped, as well as the world view of the perceiver, which can be 
shaped by values, assumptions and knowledge generated from previous 
experiences (Bhaskar, 2008).   
    As indicated by the critical element of critical realism, it is recognised that the 
generation of knowledge can never lead to a complete illustration of reality. This 
is particularly true when observing society and human behaviour, which is the 
case for this dissertation (Bhaskar, 2008). This view is strongly linked to the 
47 
 
conceptual framework as presented in earlier sections. It is not only related to 
how planners understand a certain concept or policy but also to the data-
collection and interpretation carried out as part of this dissertation. Thus, while 
objectivity has been an aim throughout this research, it is acknowledged that 
research and knowledge are shaped by the viewer and interpreter. Later in this 
section, I elaborate on how my views as a researcher have influenced the 
conducted research. Below, the role of each paper in answering the research 
question is explained. This is followed by a presentation of applied methods and 
data sources and reflections on their role in answering the research questions. 
Detailed information about data collection methods and data sources is 
presented in the individual papers (see p. 105). 
3.1 The role of the papers 
Each of the three sub-questions has been answered through three papers (as 
illustrated in Figure 11). SQ1, on the potential role of MSP, was primarily 
answered with input from papers 1, 4 and 5, which all assess the potential of MSP 
from different angles. SQ2 was answered through papers 2, 3 and 4 as these are 
highly focused on examples of current MSP practices. SQ3 was primarily 
answered through papers 1, 2 and 3, which all address different ambiguities in 
MSP policies and how these are interpreted.    
    While it is clear from Figure 11 that the papers were not developed with the 
intention of answering one single sub-question, they focused on the role of policy 
ambiguity and on elements central to the MSP practice; taking an ‘ecosystem-
based approach’ and the assessment of the collective pressure. Paper 1 (P1) 
played a significant role in the development of the conceptual framework, and 
the subsequent papers, as it explored the ambiguities concerning three 
interrelated concepts and showed that ambiguities pertaining to these concepts 
might have a direct impact on planning practices. P2 then went further into the 
planning practice and explored how policy ambiguity in the EU Directive on MSP 
has been transposed into national legislation and how it has been interpreted by 
planners. This assessment indicated that national practices vary tremendously, 
and P3, therefore, assessed the current practice of member states in assessing 
the collective pressure (an element of the MSPD), which has supported the 
findings of P2, having found substantially diverse practices. In order to evaluate 
the findings of the first three papers, P4 and P5 focused on building an 





How is marine spatial 
planning facilitating 




Paper 1 (P1) 
An ocean of concepts: Why choosing between 
ecosystem-based management, ecosystem-
based approach and ecosystem approach makes 
a difference (Kirkfeldt 2019) 
Paper 2 (P2) 
An ocean of ambiguity in Northern European 
marine spatial planning policy designs 
(Kirkfeldt et al. 2020) 
Paper 3 (P3) 
Assessment of collective pressure in marine 
spatial planning: the current approach of EU 
Member States (Kirkfeldt and Andersen 2020) 
Paper 4 (P4) 
Innovative diversity: the way forward on 
Ecosystem-based Marine Spatial Planning 
(Kirkfeldt, van Tatenhove and Calado submitted) 
Paper 5 (P5) 
The role of marine spatial planning in ensuring 
sustainability for life below water (SDG 14) 
(Kirkfeldt and Santos under review) 
Figure 11 The role of each paper in answering the three sub-questions and thus 
the main research question.  
 
SQ1 What is the potential role for MSP to facilitate sustainability at sea? 
SQ2 How does current practice of MSP in the EU facilitate sustainability at 
sea, and does the current practice live up to the full potential of MSP?  
SQ3 How does policy ambiguity in EU and national MSP frameworks affect 
current practice of MSP? 
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3.2 Key data sources 
For information on MSP practice, marine spatial plans and scientific literature on 
MSP have been the key sources of information. These have been used throughout 
the papers and dissertation; however, plans played a particularly important role 
in the assessments for papers 1 and 4, and scientific literature played a central 
analytical role in papers 1 and 5 (see Figure 12). In addition to literary sources, 
other assessments required more specialised knowledge in order to answer 
questions that could not be answered through document analysis. For instance, 
knowledge of how planning cultures affect the MSP practice was deemed more 
accessible through interviews with planners (for P2). In other cases, information 
Figure 12 An illustration of the five papers and key sources of information 
applied for each paper. Detailed information about data sources is presented 
in the individual papers (see p. 105). 
Paper 1  
An ocean of concepts: Why choosing between 
ecosystem-based management, ecosystem-
based approach and ecosystem approach 
makes a difference (Kirkfeldt 2019) 
Paper 2  
An ocean of ambiguity in Northern European 
marine spatial planning policy designs 
(Kirkfeldt et al. 2020) 
Paper 3  
Assessment of collective pressure in marine 
spatial planning: the current approach of EU 
Member States (Kirkfeldt and Andersen 2020) 
Paper 4  
Innovative diversity: the way forward on 
Ecosystem-based Marine Spatial Planning 
(Kirkfeldt, van Tatenhove and Calado submitted) 
Paper 5  
The role of marine spatial planning in 
ensuring sustainability for life below water 










concerning the MSP process was not always provided to an adequate extent in 
marine spatial plans or other literary sources, and it was therefore necessary to 
go directly to the planners responsible in order to get a first-hand description of 
how the process was carried out. Central to all the papers have been the plans, 
the planner and the planning practice. Except for P5, which is entirely based on 
analysis of scientific and grey literature, all papers are based on data from plans 
and/or planners (see Figure 12). This focus has been intentional, as a key 
objective of the dissertation was to increase the understanding of MSP and get 
insights into the enabling and constraining conditions in this planning practice. 
In order to answer the overall research question, it was deemed more productive 
to focus on generating knowledge of the planner and the planning practice with 
key sources being the planners themselves and planning documents. 
Researchers, scientific literature and grey literature have played a key 
triangulating role in balancing the two planning sources, the plans and the 
planners. As illustrated in Figure 12, each paper has been supported by at least 
two sources of information. This information was made available and processed 
through a range of methods, as presented below.  
3.3 Applied methods 
Critical realism theory recognises that various types of knowledge exist, and that 
research benefits from accessing as many types as possible. It therefore supports 
mixed-methods research designs, which has also been an aim in the development 
of the research design presented here (Mingers, Mutch and Willcocks, 2013). 
    The methods used for this dissertation were selected in accordance with the 
scope of the research question, which is broad and focused on the effect of 
ambiguities in a new planning practice. The focus on EU legislation led to a 
geographical scope of 22-23 countries (the United Kingdom was still part of the 
EU at the beginning of the project). In other aspects of the dissertation (papers 
P1, P4 and P5), this geographical scope did not play a role, as the focus was on 
general MSP concepts and practices and aimed at collating MSP-related 
knowledge, no matter its geographical origin. The collection of information for 
an EU or global perspective suggested a geographically broad collection of data, 
which has predominantly been done by using literary sources and 
questionnaires. Due to the geographical scope of most of the papers, 
questionnaires have been used as the main method in several papers (P1, P3 and 
P4), as depicted in Figure 13.   
    While the geographical scope has been predominantly broad, a more 
geographically narrow focus was applied for paper P2. This was chosen in 
particular as the paper sought to go into more depth with the theoretical aspects 
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of the conceptual framework, especially in relation to the influence of planning 
cultures. Interview was chosen as an effective method for studying cultures and 
the perceptions of planners. Knowledge generated through interviews is seen as 
a crucial part of the dissertation, as it provides a more elaborate insight into the 
MSP practice than can be gained by other methods.   
    In total, 108 planners, researchers and consultants have contributed to the 
research of this dissertation, although a substantial overlap is expected between 
the respondent groups of the papers. The collected data has predominantly been 
processed through coding, as elaborated in the following section. 
Paper 1  
An ocean of concepts: Why choosing between 
ecosystem-based management, ecosystem-
based approach and ecosystem approach makes 
a difference (Kirkfeldt 2019) 
Paper 2  
An ocean of ambiguity in Northern European 
marine spatial planning policy designs 
(Kirkfeldt et al. 2020) 
Paper 3  
Assessment of collective pressure in marine 
spatial planning: the current approach of EU 
Member States (Kirkfeldt and Andersen 2020) 
Paper 4  
Innovative diversity: the way forward on 
Ecosystem-based Marine Spatial Planning 
(Kirkfeldt, van Tatenhove and Calado submitted) 
Paper 5  
The role of marine spatial planning in ensuring 
sustainability for life below water (SDG 14) 





Figure 13 An illustration of the key methods applied for each of the five 
papers. Detailed information about data collection methods is presented in 
the individual papers (see p. 105). 
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3.3.1 Data analysis 
Coding has been key to the processing of information from questionnaires (P1, 
P3, P4), interviews (P2) and documents (P1, P5). It is considered the best way to 
process substantial amounts of data in a systematic way, and it was 
predominantly used with the purpose of analysing and uncovering perceptions 
of the concept of MSP, EBA or challenges in the planning process. Most of the 
coding has been carried out using the Nvivo software. It was prioritised not to 
predefine any codes and instead to formulate codes based on the analysed data. 
Codes were thereby formulated as they occurred in the first round of coding and 
then used and verified in a second round. This double coding process has been 
supplemented, in all cases, with a separate assessment of the coded information, 
to compare interpretations of the non-processed information with the outcome 
of the coding process. Codes were thus viewed in isolation as part of the coding 
process as well as in context. The qualitative assessments of the processed data 
(interview transcriptions, questionnaires and documents) were aimed at 
strengthening the contextual understanding of the coding outcome as well as 
checking for additional and valuable information that was not found through the 
coding process.   
3.4 Methodological reflections 
While objectivity has been an aim in the data collection and analytical work 
conducted for this dissertation, it is impossible to be free of subjectivity and 
biases, especially in research that requires a high level of interpretation of 
qualitative data. The research questions have been shaped by a set of 
preconditioned notions, highly influenced by my scientific background, interests, 
knowledge, etc. However, as formulated by Toulmin (2003), these precon-
ditioned notions are not only inevitable, but they also belong in scientific 
research, as long as they are flexible to change depending on the findings. For 
this dissertation, the research scope has been shaped by preconditioned notions 
pertaining to my scientific background and interest. Had my background and 
interests been different, the assessment of policy ambiguity in the MSPD could 
for example have focused on the participation and involvement of stakeholders 
or the decision-making process. Similarly, my background in planning entails an 
intrinsic interest in understanding the perceived problem from a planner’s point 
of view and in having the planner and planning practice as a point of departure 
in the predominant part of the conducted research. Preconditioned notions have 
thus played an important role in building the scope of the dissertation.      
    The methodological and theoretical choices taken throughout the project have 
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three of the papers rely on questionnaires as the main method of data collection, 
while only one paper relies on interviews. This choice has likely been driven by 
a personal preference for questionnaires above interviews. Personal interests 
have as well influenced the construction of the conceptual framework, as this has 
been guided by a curiosity for how people interpret and understand information.   
    Potential biases have been sought to be reduced by having a mixed-method 
research design, by disclosing methodological choices, approaches and data, and 
by involving other researchers (e.g. co-authors from different fields of science) 
(see Figure 14). Having more researchers involved in the conducted research has 
shown to be a good way of challenging preconditioned notions among all 
involved through scientific debate, supervision and peer-review. This is seen as 
a crucial and effective way of strengthening the validity of the conducted 







PART II  
SUMMARY OF PAPERS 
The following pages present a short summary of each of the five papers that have 
provided the fundamental research for this dissertation. The papers are 
presented in terms of their main objective, approach and key findings as well as 
their contribution to the dissertation. The papers can be found in full length from 




Paper 1  
Reference: (Kirkfeldt, 2019) 
Title 
An ocean of concepts: Why choosing between ecosystem-based management, 
ecosystem-based approach and ecosystem approach makes a difference  
Author 
Trine Skovgaard Kirkfeldt 
Main objective 
The main objective of the paper is to reduce the level of ambiguity pertaining to 
the ‘ecosystem-based approach’ and to establish how the concept relates to other 
concepts with a similar wording, which are often used interchangeably, i.e. 
‘ecosystem-based management’ and ‘ecosystem approach’.  
Approach 
Concepts with similar wording and meaning as the ‘ecosystem-based approach’ 
were located through a literature search and the coding of documents with 
definitions of management concepts pertaining to holistic marine planning 
practices and with the word ‘ecosystem’ included. Differences and similarities 
among the three most cited concepts were then assessed through a question-
naire, answered by MSP planners and experts.  
Findings and contributions to the dissertation 
From the list of concepts pertaining to holistic marine planning and containing 
the word ‘ecosystem’, the three concepts, ‘ecosystem-based management’, 
‘ecosystem-based approach’ and ‘ecosystem approach’, are cited the most. The 
three concepts overlap in terms of main objectives and indicators; however, 
some differences exist, such as the aim for a good environmental status, which 
was only found in relation to the EBA concept. While the findings set EBA apart 
from the other two concepts, EBA is rarely defined, and, when defined, it is often 
done by referring to definitions for one of the other two concepts.    
    The findings contributed to the dissertation by providing insights into the sub-
questions 1 and 3. For SQ1, on the potential role of MSP, the paper defines a 
central concept (EBA) in relation to how MSP facilitates sustainability. The paper 
also discovered a substantial level of ambiguity surrounding the three concepts, 
which inspired the development of the conceptual framework. As such, it gave 
insights into both the formulation of and answer to SQ3 on how policy ambiguity 
is affecting current MSP practice.       
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Paper 2  
Reference: (Kirkfeldt et al., 2020) 
Title 
An ocean of ambiguity in Northern European marine spatial planning policy 
designs 
Authors 
Trine Skovgaard Kirkfeldt, Jan P. M. van Tatenhove, Helle Nedergaard Nielsen 
and Sanne Vammen Larsen. 
Main objective 
The research conducted for this paper aims at answering the following research 
question, formulated for the paper: How do MSP policy designs vary in structure 
and in their framing of sustainability, and what understanding of sustainability 
have MSP planners created within this context? The intention of the paper is to 
assess three different MSP practices in terms of differences in national MSP 
policy designs, particularly those pertaining to the sustainability concept, as well 
as how planners perceive sustainability in relation to MSP.  
Approach 
Three policy designs, two from EU member states and one from a non-EU 
country, were assessed through a desk study. Three planners, one from each 
country, were then interviewed to validate the desk study and to assess the 
understanding of sustainability concepts among the three planners as well as 
how the local planning cultures influence national MSP practices and the 
perception of sustainability concepts of the planning team in charge of the MSP 
process.    
Findings and contributions to the dissertation 
The three national policy designs were found to be very different in terms of the 
framework they establish for the national MSP process. This was the case for the 
number and type of legal documents within each policy design as well as the type 
of responsible authority and the integration with other planning practices. The 
policy designs also varied in terms of the use of sustainability concepts as well as 
how these should be understood and implemented. The research found a general 
lack of definitions and guidelines for how to understand and implement 
sustainability concepts in the three national policy designs; however, the 
German policy design does define central sustainability concepts and offers some 
guidance for their implementation. The guidance and definitions of the policy 
design were reflected in the German planner’s perception of the sustainability 
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concept, which was the most detailed of the three planners interviewed. This 
indicates the importance of having definitions and implementation guidelines 
included in policy designs, especially pertaining to ambiguous concepts such as 
sustainability.   
    The paper explored current practices of MSP and was thus an important step 
in answering sub-question 2. It also showed how the policy ambiguity of the 
MSPD and the ambiguity pertaining to the meaning of sustainability influence 
how planners understand sustainability, which supported the answer to sub-




Paper 3  
Reference: (Kirkfeldt and Andersen, 2020) 
Title 
Assessment of collective pressure in marine spatial planning: The current 
approach of EU Member States 
Authors 
Trine Skovgaard Kirkfeldt and Jesper Harbo Andersen 
Main objective 
To assess the current practice of how collective pressure is evaluated through 
cumulative impact assessments by coastal EU member states, in order to 
examine how MSP units and policy designs are implementing the requirement to 
ensure collective pressures stay below a level compatible with a good 
environmental status.  
Approach 
Existing assessments of cumulative impacts in relation to MSP in the EU were 
located through a desk study. A questionnaire was then sent to at least one MSP 
unit in each member state, with the purpose of validating the desk study and 
obtaining information on how assessments are carried out.  
Findings and contributions to the dissertation 
The desk study found few examples of cumulative impact assessments for MSP 
practices, which was validated through the questionnaire. The lack of 
quantitative, modelled assessments of cumulative impacts can be explained, to 
some extent, by the lack of data and analytical tools. However, most member 
states address the task of cumulative impact assessments through strategic 
environmental assessments, which have been found by other research to assess 
cumulative impacts inadequately.  
    The paper mainly feeds into sub-question 2 by giving a review of the current 
practice pertaining to the assessment of collective pressure. By doing so, the 
paper also assessed central policy ambiguity in the MSPD and its influence on 
current practice and was, as such, an important element in answering sub-




Paper 4  
Reference: (Kirkfeldt, van Tatenhove and Calado, submitted) 
Title 
Innovative diversity: the way forward on Ecosystem-based Marine Spatial 
Planning 
Authors 
Trine Skovgaard Kirkfeldt, Jan van Tatenhove and Helena Calado. 
Main objective 
To reduce the level of ambiguity pertaining to EBA, by mapping criteria for an 
efficient EBA and by finding similarities and differences among ‘best practices’, 
selected by MSP experts. 
Approach 
MSP experts were consulted through a questionnaire on their perceptions of 
what it means to ‘take an ecosystem-based approach’ and which cases they 
thought were good examples of this. The practices that were mentioned the most 
were then further assessed through a desk study in order to find similarities and 
differences and to compare the practices with the criteria for a good EBA, as 
suggested by the consulted MSP experts.  
Findings and contributions to the dissertation 
The research found the MSP experts have different perceptions of EBA. Criteria 
for EBA, suggested by the experts, were collated and discussed. Eight of the 
national ‘best practices’ were elaborated and compared with the list of EBA 
criteria, and they were found to vary considerably on many parameters except 
one - they were all innovative practices, with EBA being practiced in a new way.  
    The findings gave insights into the potential of MSP by examining ‘best cases’, 
and, thus, it supports the answer to sub-question 1. It also investigated previous 
and recent/ongoing MSP practices, and it therefore supplements the answer to 
sub-question 2 in addition to sub-question 1, on the current practice and 
potential of MSP, respectively.   
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Paper 5  
Reference: (Kirkfeldt and Santos, under review) 
Title 
A review of sustainability concepts in Marine Spatial Planning and the potential 
to supporting the UN SDG 14 
Authors 
Trine Skovgaard Kirkfeldt and Catarina Frazão Santos. 
Main objective 
To establish a representative definition of MSP and to assess its potential in 
supporting the achievement of UN Sustainable Development Goal 14.  
Approach 
The most cited publications related to MSP were selected for a coding process 
from which a common definition of MSP was collated from definitions found in 
the coded documents. The main MSP activities and purposes were also located, 
and these were used in the comparison of the potential of MSP practice and the 
targets and indicators of SDG 14.  
Findings and contributions to the dissertation 
The coding process resulted in a representative definition and purpose for MSP 
as well as activities to be managed through MSP (as presented on pp. 21-24). The 
assessment of how MSP can contribute to the achievement of SDG 14 found a 
great potential, as MSP is capable of influencing most of the SDG 14 targets 
effectively, in particular through the establishment of Marine Protected Areas 
and restriction zones for fishing.   
    The generated definition and list of MSP activities and purposes showed what 
the perceived potential of MSP is. The subsequent assessment of what role MSP 
can play in achieving SDG 14 further explored the potential of MSP in achieving 








PART III  
RESEARCH FINDINGS AND 
DISCUSSIONS 
The five papers have all played a role in answering the research question, and 
have done so by providing answers for one or more of the sub-questions. In this 
part of the dissertation, the findings of the papers are collated in order to support 
further reflections on each of the three sub-questions. The next sections reflect 
upon and discuss the findings of the papers in relation to the central themes of 
the sub-questions. These sections are followed by the final conclusion and 
closing remarks of the dissertation.  
    As the first sub-question aims to define MSP and its potential in achieving 
sustainability objectives, the question has partly been addressed through the 
presentation of MSP practice in the introduction on pp. 21-27. After a short 
reflection on SQ1, this part of the dissertation is therefore mainly dedicated to 
sub-questions 2 and 3 (see Figure 15). While the current practice and the role of 
ambiguity are intertwined and have been assessed jointly in the papers, they are 
as well addressed collectively over the following pages. The current practice of 
MSP and the effect of policy ambiguity are assessed by following the process of 
the conceptual model, as presented on pp. 37-46, with a particular focus on the 
policy design, the implementation and the outcome of MSP. The themes for the 
next sections (on the right in Figure 15) are derived from the conceptual model 
and were chosen based on the findings of the five papers. Together, the 
assessment of the potential, the current practice and the influence of policy 
ambiguity aim to answer the main research question, How is marine spatial 





SQ1: What is the potential role for MSP to facilitate sustainability at sea? 
SQ2: How does current practice of MSP in the EU facilitate sustainability at 
sea, and does the current practice live up to the full potential of MSP? 
SQ3: How does policy ambiguity in EU and national MSP frameworks affect 
current practice of MSP? 
(constructi




Sections of Part III 




5.  Ambiguities in the MSP 
Directive 
 
6. One directive - various 
implementations 
7. Generating meaning of 
policy ambiguity 
 
8. The effect of policy 
ambiguity in current 
practice 
… 9, 10 and 11. 
Policy 
formulation 
Figure 15 The sections of this Part III of the dissertation and how they relate to the 
conceptual model presented on pp. 37-46, and the three sub-questions. The five 
sections are followed by the conclusion, recommendations and perspectives in 













4. The potential role of MSP 
The potential role of MSP to facilitate sustainability was assessed primarily 
through Paper 5 (P5) (Kirkfeldt and Santos under review), in which MSP was 
defined through the activities it can address and the purposes it aims to 
accomplish (as presented in the introduction to MSP, pp. 21-27). MSP was found 
to be a complex practice, which can address a long list of maritime activities in 
order to accomplish a list of purposes, including the management of user-user 
and user-environment conflicts as well as the achievement of social, economic 
and environmental objectives (Kirkfeldt and Santos under review).   
    In addition to defining MSP, P5 also assessed to what extent MSP can play a 
role in achieving SDG 14. By comparing the potential of MSP to each of the 10 
indicators of SDG 14, P5 found great potential for MSP to support the 
achievement of this goal, in particular through the establishment of MPAs and by 
restricting damaging fishing activities in certain areas. Both initiatives, MPAs and 
restriction zones, are relatively easy to implement, as they require no physical 
and very few management alterations. However, while fishing is one of the first 
relationships humans had to the oceans (see p. 15), this activity has had a long 
period with open access to ocean resources. The Cod Wars (see p. 19) are an 
example of how the exclusion of fishing fleets from a particular area can be highly 
contentious. However, while the cause of the Cod Wars was depleted fish stocks 
in Icelandic waters, this is still one of the main reasons to establish MPAs and 
restriction zones for fishing, as these can support the reestablishment of 
depleted fish stocks, not only within the MPA but outside as well. The arguments 
against MPAs and restriction zones have often been related to protecting the 
fishing industry from being excluded from their source of income, even though 
conservation measures could sustain their source of income on a long-term 
basis. However, as suggested by one of the consulted experts in P4 (Kirkfeldt, van 
Tatenhove and Calado submitted), a lack of political will can prevent environ-
mental objectives from being prioritised over immediate economic objectives. 
Lack of political will to prioritise long-term objectives above short-term 
objectives could therefore prevent MSP from reaching its full potential.  
    While P5 found MSP to have great potential for facilitating sustainability, it also 
showed how the current practice and definition of MSP is entirely focused on the 
management of maritime activities. However, as the marine environment is 
largely impacted by activities on land, P5 also found suggestions that MSP can 
support the achievement of the SDG 14 through two initiates: “Encourage and 
support full integration with terrestrial planning” and “Contribute to regulations 
for the amount of fertilizers and pesticides applied to agriculture” (Kirkfeldt and 
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Santos under review). These initiatives suggest MSP could have a larger potential 
than what is currently considered within the scope of MSP. A key element of EBA, 
as suggested by the experts of P4 and key element in the MSPD (see Box 1, p. 25), 
is the consideration of land-sea interactions. However, while ‘consideration’ in 
itself does not necessarily involve any ‘management’ of impacts, current MSP 
frameworks define the scope of MSP to end at the coastline. It could however be 
argued that in order for MSP to be fully capable of ensuring sustainability, only 
managing activities at sea is inadequate.   
    From these perspectives, it can be concluded that the current perception of the 
role of MSP is that it can provide a solid framework, which enables the 
management of user-user and user-environment conflicts, and is able to facilitate 
sustainability, e.g. by establishing MPAs and by restricting the current level of 
damaging fishing activities. However, MSP is not currently perceived to be 
capable of ensuring sustainability for the oceans by itself while the effects of 
land-based activities are dominating in some areas. In order for MSP to ensure 
sustainable oceans by itself, it is necessary to extend beyond the marine space 
and to influence the management of all activities that have negative effects on 
the marine environment.  
    The potential of MSP acts as a point of departure for the assessment of current 
practice and the effect of policy ambiguity. It has therefore been a crucial step in 
order to answer the other two sub-questions, which are both addressed in the 
following sections.     
5. Ambiguities in the MSP Directive 
An important source of policy ambiguity is the policy design of the MSPD. Thus, 
to exemplify policy ambiguities related to MSP practice, central elements of the 
MSPD pertaining to the goal of sustainability are evaluated in the following. This 
is followed by a section with reflections on the different practices that are the 
result of the policy ambiguity and openness of the Directive.   
    The Directive has three correlated overall goals: “This Directive establishes a 
framework for maritime spatial planning aimed at promoting (1) the sustainable 
growth of maritime economies, (2) the sustainable development of marine areas 
and (3) the sustainable use of marine resources.” (numbers inserted; Directive 
2014/89/EU (Art. 1.1)). Other policy goals indicated in the Directive include 
‘sustainable co-existence’, ‘sustainable tourism’ and ‘sustainable extraction’. The 
central policy goals focus on the management of economic activities, however 
the Directive also includes policy goals focused on nature conservation: “Member 
States shall aim to contribute (…) to the preservation, protection and improvement 
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of the environment, including resilience to climate change impacts.” (Directive 
2014/89/EU (Art. 5.2)). The Directive can therefore be said to have a 
dichotomous objective, which, on the one hand, focuses on economic growth and, 
on the other hand, on nature conservation. However, while variations on the 
word ‘sustainable’ occur 26 times in the eleven pages of the Directive, the 
meaning is highly ambiguous in each context; for instance, what does sustainable 
co-existence mean?, what is sustainable use? and when is development or 
growth sustainable? These questions remain unanswered by the Directive, and 
it is therefore up to the reader to generate a meaning of these objectives.    
    The MSPD includes various suggestions on how the goal of sustainability could 
be reached; however, most of them remain unexplained and highly ambiguous. 
This is, to some degree, a deliberate decision taken in the policy formulation 
process, as the Directive clearly states: “This Directive shall not interfere with 
Member States’ competence to design and determine the format and content of that 
plan or those plans.” (Directive 2014/89/EU). Thus, it deliberately leaves room 
for manoeuvre for member states to interpret the Directive and develop their 
own frameworks for MSP, which has resulted in diverse practices (which are 
elaborated upon later in this chapter) (Kirkfeldt et al., 2020).   
Figure 16 The focus of this section is on the policy 
design of the MSPD. 
Policy design 
MSP 









    One of the central concepts mentioned in the Directive is the ‘ecosystem-based 
approach’. The Directive mentions this approach as a central step in achieving 
sustainability goals: “In order to promote the sustainable growth of maritime 
economies, the sustainable development of marine areas and the sustainable use of 
marine resources, maritime spatial planning should apply an ecosystem-based 
approach(…)” (Directive 2014/89/EU (14)). As a steppingstone towards 
achieving the policy goals, the ecosystem-based approach should be taken 
“(…)with the aim of ensuring that the collective pressure of all activities is kept 
within levels compatible with the achievement of good environmental status” 
(Directive 2014/89/EU (14)). While the ‘ecosystem-based approach’ is not 
thoroughly defined, the quote indicates that by taking this approach, the plan can 
support the achievement of a good environmental status by making sure 
collective pressures are not too high. However, it is still unclear in the Directive 
what ‘taking an ecosystem-based approach’ means, what collective pressures are 
and what a good environmental status is.  
    The EBA concept was more or less a new concept that was invented with the 
formulation of the MSPD. However, its formulation was similar to the already 
existing concepts of ‘ecosystem-based management’ (EBM) and ‘ecosystem 
approach’ (EA). The relationship between the three concepts was assessed in P1, 
which found that EBA is seldom defined and, when defined, it is often through a 
definition of EBM or EA. However, P1 also found differences in how the three 
concepts are defined and perceived (Kirkfeldt, 2019). By inventing a new 
concept (or a new version of an already existing concept), the Directive leaves it 
to politicians and civil servants to define and interpret the rules of the game, 
which ensures influence and responsibility for member states to generate their 
own interpretation of EBA.  
    The notion of ‘collective pressure’ is strongly linked to the practice of impact 
assessments and, more specifically, to cumulative impact assessments. Within 
this practice, there is conceptual muddling with similar concepts being used 
interchangeably, for example cumulative/combined/collective pressure/ 
impact/effect. Again, the Directive applies a relatively unused term1, leaving the 
interpretation to member states, in addition to the task of building a framework 
for the assessment of ‘collective pressure’ (Kirkfeldt and Andersen, 2020). The 
aim to ensure that collective pressure stays below a level compatible with the 
achievement of a good environmental status connects an aspect of the MSPD 
                                                                  
1 A Scopus search for publications including ”collective pressure*” in title, abstract or 
keywords, found 28 examples, most of which were published after the publication of the 
MSD. In comparison, Scopus found 2,765 publications on “cumulative impact*” and 
13,792 on “cumulative effect*”. 
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with a policy goal of another directive. Achieving a good environmental status is 
the key policy goal of the Marine Strategy Framework Directive (MSFD, Directive 
2008/56/EC), in which it is defined as “the environmental status of marine waters 
where these provide ecologically diverse and dynamic oceans and seas which are 
intrinsically clean, healthy and productive, and the use of the marine environment 
is at a level that is sustainable (…)”. Once again, this concept was a new concept, 
building on an already existing concept, and this caused some debate as to how 
these concepts are related (Borja et al., 2010, 2015). In this case, the concept of 
‘good ecological status’ already existed and is a central policy goal of the Water 
Framework Directive (Directive 2000/60/EC) in which it was explicitly defined: 
”"Good ecological status" is the status of a body of surface water, so classified in 
accordance with Annex V” (Directive 2000/60/EC). While it is not within the 
scope of this dissertation to assess the policy formulation process of the MSPD, 
reasons for why new concepts were used are unknown. However, potential 
reasons could be to formulate new concepts with no established frameworks 
and, thus, to use constructive ambiguity to bring together signatories who might 
otherwise have disagreed on the meaning and use of already established 
concepts.       
    The connection between the MSPD and the MSFD could suggest a collaboration 
between the responsible authorities for these practices if they are not already 
carried out by the same authority. While this is not suggested in the Directive, 
implementing the two directives in a way that is closely connected could have 
many benefits. In Paper 4 (Kirkfeldt, van Tatenhove and Calado submitted), the 
consulted experts found a close connection between MSP and the MSFD to be 
among the most important criteria for an efficient EBA. In line with this, Paper 3 
concluded that a close connection between the two activities, by sharing 
knowledge, competences and other resources, would enhance both activities in 
their assessment of the collective pressures and, thus, in ensuring a good 
environmental status (Kirkfeldt and Andersen, 2020).    
    In addition to the ambiguities listed above, the Directive entails other 
formulations that can be interpreted differently. One example is the statement 
that “Member States shall consider economic, social and environmental aspects to 
support sustainable development and growth in the maritime sector” (Directive 
2014/89/EU). Here, national policymakers are left with the task of defining 
which aspects to consider. Other ambiguities involve the use of the word ‘shall’ 
(cf. Felici, 2012) as well as conceptual ambiguities, e.g. related to the difference 
between maritime and marine spatial planning, as elaborated earlier in this 
dissertation (see Box 2, p. 26).  
    Of the ambiguities presented above, the policy goal of sustainability, the 
related concept of EBA and the assessment of the collective pressure are the 
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focus points of this dissertation. However, as the MSPD leaves significant room 
and responsibility for member states to develop their own way of performing 
MSP, the assessment of how EBA is practised, how collective pressures are 
assessed and how the goal for sustainability is reached, takes place within a 
context of widely diverse MSP practices. In order to understand the separate 
practices within MSP, the next section presents different aspects of how member 
states have interpreted and implemented the Directive. 
6. One directive - various implementations 
Being a relatively new practice, most of the current MSP processes are first 
attempts at developing marine spatial plans. There are few preceding examples 
of MSP to learn from and get inspired by when initiating a new MSP process and 
there is no one-size-fits-all solution for how to carry out MSP. This has led to a 
wide variety of MSP practices around the globe. In the EU, MSP practitioners are 
guided by the MSPD, which, in some respects could be expected to establish a 
level of uniformity among MSP practices. However, while some similarities exist, 
there are vast differences in how member states have approached the task of 
MSP. Each nation has built their own policy design based on their existing 
political system and based on the specificities of their marine areas and maritime 
economy. Although all seas and ecosystems are connected, coastal states have 
different maritime economies as well as different geophysical conditions, which 
necessitate different management measures. For instance, countries with 
shallow seas (such as Denmark, Germany, Belgium and the Netherlands) have 
good conditions for offshore wind farms, so this may be of higher priority in their 
MSP than for countries with deep seas. Some countries (such as the 
Mediterranean countries) have tourism industries strongly connected to the sea 
and might, therefore, have this industry and parameters related to it (such as a 
healthy and clean ocean) as a main priority. Geophysical conditions and national 
maritime economies as well as the existing political systems have all influenced 
the formulation of national policy designs for MSP.   
    In Paper 2 (Kirkfeldt et al., 2020), three national policy formulation processes 
and policy designs were compared. It showed vast differences between the three 
policy designs. The comparison is supplemented here with aspects of policy 
designs from other member states. In P2, the policy designs of Germany, 
Denmark and Norway (not an EU member state) were compared in terms of the 
type and number of planning teams/authorities responsible for the planning 
process and the area coverage of the plans as well as the plan’s legal influence. 
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These parameters are also the point of departure for the following evaluation of 
national practices.    
 
 
Figure 17 The focus of this chapter is on the 
implementation of the MSPD. 
 
6.1 Responsible authorities 
One of the first tasks set by the Directive was the assignment of a competent 
authority or authorities to carry out the task of MSP in each country (Directive 
2014/89/EU, art. 13). The Directive does not specify any particular identity/area 
for the authority but stresses the importance of making such authorities known 
at an EU level to facilitate cooperation. The result is a wide palette of authorities 
(see Table 1) designated to carry out the MSP process. If these authorities are 
categorised into predominantly environmental, economic/other or physical 
planning authorities, roughly one third can be placed into each category. All 
these authorities have a different experience of planning practice. For instance, 
the responsible planning units for the German MSP process within the territorial 
waters have experience from terrestrial planning, having been in charge of 
planning on land before MSP was initiated. The Danish unit, however, had no ex- 
Policy design 
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Table 1. A division of MSP authorities in the EU, divided by the wording of the 
authority, with data from: (European MSP Platform (a), 2020). 
Physical planning authority 
Bulgaria Ministry of Regional Development and Public Works, Directorate 
General “Strategic Planning and Programmes for Regional 
Development”,  Executive Agency “Maritime Administration” 
Croatia Ministry of Construction and Physical Planning and the Croatian 
Institute for Spatial Development 
Germany  Federal Ministry of the Interior, Building and Community; State 
Chancellery of the State Schleswig-Holstein; Ministry of Energy, 
Infrastructure and State Development (Mecklenburg-Vorpommern); 
Ministry of Food, Agriculture and Consumer Protection (Lower 
Saxony) 
Ireland The Department of Housing, Planning and Local Government 
Malta Planning Authority 
the 
Netherlands 
Ministry of Infrastructure and Water Management, Interdepartmental 
Directors’ Consultative Body North Sea 
Environmental authority 
Belgium Minister for the North Sea, Marine Environment Service 
Finland  Ministry of the Environment, National Maritime Spatial Planning 
Coordination Group 
France Ministry of Ecological and Inclusive Transition 
Greece Ministry of Environment and Energy, General Secretariat of Spatial 
Planning and Urban Environment - Directorate General of Spatial 
Planning - Directorate of Spatial Planning 
Latvia Ministry of Environmental Protection and Regional Development, 
Spatial Planning Department  
Lithuania Ministry of Environment 
Spain Ministry for Ecological Transition, General Directorate of Biodiversity 
and Environmental Quality 
Sweden Swedish Agency for Marine and Water Management, Marine Spatial 
Planning and Maritime Affairs 
Economic/other authority 
Cyprus Minister of Transport, Communications and Works (Department of 
Merchant Shipping) 
Denmark  Ministry of Finance, Danish Maritime Authority  
Estonia Ministry of Finance  
Italia Ministry of Infrastructure and Transport 
Poland  Ministry of Maritime Economy and Inland Navigation, Maritime offices  
Portugal Ministry of the Sea, Directorate General of Natural Resources, Safety 
and Maritime Services; Directorate General for Maritime Policy; 
Autonomous Region of Azores Directorate General for Maritime 
Affairs; Autonomous Region of Madeira Regional Directorate of the Sea 
Romania Minister of Regional Development and Public Administration 
General Department for Regional Development and Infrastructure 
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perience in spatial planning before initiating the national MSP process (Kirkfeldt 
et al., 2020). Whether old or new, each national MSP practice is embedded within 
societal and professional cultures, which inevitably ends up with diverse marine 
spatial plans. These cultures are not only affected by the national cultures but 
also by the type of responsible authority, for instance, in terms of the available 
knowledge, competences and planning instruments. In this respect, the various 
identities of the responsible authorities raise the question, are they equally 
capable of planning for the sustainability goals of the Directive? Are economic 
agencies as capable of assessing collective pressure and environmental status as 
environmental agencies? And are environmental agencies as capable of making 
spatial plans as physical planning agencies? Future research could investigate 
whether there are significant differences between the MSP practices carried out 
in economic, planning and environmental authorities. 
6.2 Planning areas 
In addition to the various identities of MSP authorities, the number of planning 
teams in charge also varies, whether in charge of one plan (such as the 
Netherlands, Denmark and Lithuania) or several geographically divided areas 
(such as Sweden), or whether several planning teams are in charge of different 
areas (such as France, Finland and Germany). In Germany, the MSP task is 
divided between the state (German Federal Ministry of the Interior, Building and 
Community) and the three coastal Länder (the states of Schleswig-Holstein, 
Mecklenburg-Vorpommern and Lower Saxony). While the state authority carries 
out the MSP process for the EEZ from 12 nm and beyond, the Länder establish 
integrated plans for their territorial waters (up to 12nm from shore)(Kirkfeldt 
et al., 2020). Moreover, the size of the planning area naturally varies between 
each member state. While this would be expected due to the difference in size of 
the national EEZs (cf. Figure 3, p. 27), it influences the level of detail in the marine 
spatial plan. Member states such as Belgium, Latvia and Romania have small 
EEZs, which inevitably leads to a smaller demand for data and might entail fewer 
zones and activities to plan for, compared to Portugal, Ireland and Spain, for 
example, who have the largest EEZs in the EU (when not including Overseas 
Territories). Furthermore, not only the spatial extent but also the extent of 
activities and conflicts increases the demand for data. Future research could 
assess how the size of the planning area as well as other parameters affect the 
level of detail of the plan and the spatial assessments of collective pressure and 
the environmental status.     
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6.3 The legality of the plan 
The Directive does not dictate whether the plans are to be legally binding. While 
most EU member states have chosen to make legally binding plans, in some 
countries, the plans are only partially binding (such as Germany) or they are only 
considered as guidance documents, as in the case of the Swedish plan (European 
MSP platform (b), 2020). In Denmark, the MSP process results in a new decree, 
which is depicted as a digital, interactive map, which is an unusual approach, as 
most processes result in written reports. While it is too soon to tell whether 
legally binding plans lead to the achievement of sustainability objectives more 
efficiently than guiding plans, future research could assess the success of legally 
versus non-legally binding marine spatial plans in implementing measures for a 
sustainable future.  
6.4 Effect of different policy designs 
While it can be argued that some of the differences in the national policy designs 
are minor and of little relevance when considering the final plans, other 
differences might have a significant influence on MSP practice. For instance, the 
type of authority chosen for the MSP task can have a significant influence, 
whether this is an economic, environmental or physical planning authority, and 
whether there is a tradition and culture of planning already within this authority, 
as was seen in Kirkfeldt et al. (2020). Indeed, the lack of experience and 
established planning culture can have both advantages and disadvantages, as it 
allows for creative and innovative solutions and approaches, while it might 
require more resources to carry out the planning process compared to a unit 
with a long planning tradition (Kirkfeldt, van Tatenhove and Calado submitted; 
Kirkfeldt et al., 2020). If the national MSP policy designs and planning processes 
are seen as implementation of the MSPD, they are clear examples of what 
Matland (1995) classified as experimental implementations. As explained in 
section 2.1 (p. 42), experimental implementation can take place in cases where 
there are high levels of ambiguity, and is particularly driven by the actors 
involved and by contextual conditions, such as the planning cultures 
surrounding the MSP practice, which, to a large extent, depend on the type of 
planning authority (Matland, 1995; Stead, de Vries and Tasan-Kok, 2015). 
Matland (1995) also stresses that outcomes of an experimental implementation 
“depend heavily on the resources and actors present in the micro implementing 
environment. These are likely to vary strongly from site to site, therefore broad 
variations in outcomes will occur”. While Matland suggests that experimental 
implementation can have both constructive and less-constructive outcomes, the 
effects of a diverse MSP practice in the EU are evaluated in the following sections. 
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7. Generating meaning of policy ambiguity 
As laid out in section 2.1 (pp. 40-44) policy ambiguity is inherent to policy 
designs and can be found, inter alia, in policy goals. While ambiguous policy goals 
act as moving targets and reduce the opportunity for evaluation, the way to reach 
these goals changes according to how they are interpreted. Formulations in 
policies are prone to individual interpretations and can lead to experimental as 
well as symbolic implementation (see section 2.1, p. 42). The following sections 
explore how the MSPD’s central policy ambiguities are interpreted and 
operationalised by actors in the MSP process.   
7.1 Ambiguous goals: aiming for sustainable development 
While the MSPD includes several policy goals aimed at sustainability, the 
research conducted in P5 demonstrated that sustainability is not commonly used 
in definitions of MSP. In fact, the assessment of 30 often referenced MSP 
definitions showed that ‘sustainable’ was the 95th most cited word (Kirkfeldt and 
Santos under review). In the P2 assessment of the Danish, German and 
Norwegian policy designs, the use of sustainability concepts was likewise found 
Figure 18 This chapter is mainly focused on how 
formulations in the policy design of the MSPD are 
interpreted in MSP practices. 
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to be significantly less than in the MSPD (Kirkfeldt et al., 2020). Although 
sustainability was not found to be a concept commonly used in MSP definitions, 
the assessment of P5 found the three MSP purposes of ‘sustain ecosystem 
services’, ‘support sustainable development’ and ‘manage activities more 
sustainably’ to be among the key purposes cited in MSP definitions (Kirkfeldt and 
Santos under review). This indicates an inherent connection between MSP and 
the concept of sustainability.  
    In the assessment for P2, three planners were interviewed regarding their 
perceptions of the sustainability concept and of what sustainable MSP means. In 
the three cases, the reflections of the sustainability concept offered by the 
planners mirrored the focus on sustainability concepts in the national policy 
designs. Thus, if the policy design had clear definitions of sustainability and 
sustainability goals, so had the planner. However, while the German planner 
gave the most elaborate reflections on the sustainability concept, he also 
emphasised that the ambiguous and ‘utopian’ nature of the concept makes it less 
applicable, but that ambiguity also makes it broader and allows it to give 
meaning to more people (Kirkfeldt et al., 2020).  
     As the sustainability concept is inherent to the MSPD, its meaning plays a 
significant role in the outcome of MSP. If the concept has no meaning to the 
reader, it could lead to either a lack of action or the formulation of objectives 
based on other agendas. A meaningless concept has little value in ensuring a 
good environmental status and the sustainable development of maritime 
economies. It is therefore important to ensure that sustainability concepts give 
meaning to the readers of MSP policy designs. An effective way of doing this is 
through explicit definitions and guidelines. While the findings of P2, along with 
the study of Campbell and Marshall (2002)(see Box 4, p. 40), suggest that some 
planners find little meaning in sustainability concepts, it could also be suggested 
ambiguous sustainability concepts be substituted with less ambiguous concepts 
or formulations, with similar meaning, which might give more meaning to 
planners.    
7.2 The way to sustainability - through an ecosystem-based 
approach 
While the MSPD suggests several ways of achieving sustainability, the one being 
evaluated in this dissertation is the ‘ecosystem-based approach’ (EBA). As 
described earlier in section 5 (p. 66), EBA is linked to the achievement of a good 
environmental status through the assessment and management of collective 
pressure.   
    The P1 assessment evaluated how MSP researchers and planners perceive the 
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EBA concept and found that, in literature, EBA is often defined by the two better 
established and older concepts of ‘ecosystem-based management’ (EBM) and 
‘ecosystem approach’ (EA)(Kirkfeldt, 2019). However, the three concepts all lack 
clear definitions and, as a result, they are currently being implemented without 
a clear conceptualisation of strategy on how to operationalise them (Kirkfeldt, 
2019). P1 showed how there is a substantial overlap between the three concepts 
but with a few differences, such as EBM being the only one connected to co-
existence and EBA being the only concept with an aim for achieving a good 
environmental status. While EBA is often defined by references to EBM and EA 
“the concept is seldom and sparsely defined”(Kirkfeldt, 2019), and is usually used 
in connection to the MSPD without any definition. In the assessment for P4, 
respondents were asked for examples of concrete actions of an EBA. The 
response was a long list of criteria, most of which were only mentioned by one 
or two respondents; thus, respondents had different perceptions of what EBA 
entails. This further emphasises how ambiguity leads to various understandings 
of the EBA concept (Kirkfeldt, van Tatenhove and Calado submitted). P1 found 
similar ambiguities pertaining to the EBA concept and disagreements among 
MSP experts and planners on how to define this concept. Out of all the 
respondents, 66% thought this could have negative consequences, while some 
pointed to the risk of it leading to unclear objectives and outcomes (Kirkfeldt, 
2019). Such outcomes could be the result of either an experimental 
implementation, in which policy ambiguity could be used to promote the 
agendas of the actors involved, or a symbolic implementation, in which the 
outcome could have little or no effect (see section 2.1. p. 42).   
    The findings of P1 showed how ambiguities pertaining to the EBA concept 
leave the task of interpreting and defining what the concept means to the 
planners in charge of each MSP process. As elaborated in section 2 and illustrated 
in Figure 8 (p. 39), the meaning of EBA is shaped through the ongoing 
interpretation of the actors involved. Thus, having a clear definition of EBA 
would not eliminate different perceptions of the concept. EBA will always be 
subject to interpretation, which will inevitably result in different perceptions. P1 
and P4 both showed how the EBA concept is highly complex. As complex 
information leads to complex interpretation processes, it would be natural to 
expect EBA to have widely different interpretations (see section 2 p. 37). 
Consequently, reducing the current level of ambiguity concerning the concept of 
EBA can guide interpretation processes and shrink the span of interpretations, 
as it will then become less open and complex. One way of decreasing the level of 
ambiguity pertaining to EBA is through the formulation of more specific and 
operational guidelines, as requested by the consulted MSP experts in P4. 
Guidelines could for instance be formulated as part of a Common Implemen-
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tation Strategy, such as the one developed for the MSFD (Kirkfeldt, van 
Tatenhove and Calado submitted). The P1 assessment also found a clear 
geographical difference in the use of concepts, which supports the theory of 
planning cultures as presented in section 2.2 (p. 44). Planners and researchers 
who favoured the EBM concept were predominantly located in North America, 
while the EBA concept is strongly connected to the EU and is therefore more 
frequently applied in European literature and marine spatial plans within the EU 
(Kirkfeldt, 2019). The preferred concept, whether EBA, EBM or EA, also 
influences the discourse concerning MSP practice. For instance, while the EBA 
concept was found to be the only one of the three with a connection to a good 
environmental status, in cultures who prefer EA and EBM, good environmental 
status, as defined in EU legislation, is less likely to be an objective of MSP 
(Kirkfeldt, 2019).     
    While providing a definition and overall perception of the EBA concept can be 
complex, perhaps diving into the elements of EBA makes it more concrete and 
applicable. The P3 findings would suggest this is not the case. In the evaluation 
of how member states assess collective pressure, respondents disagreed on the 
role of this assessment and on whether it ensures a good environmental status. 
There was, however, a general agreement that the assessment of collective 
pressure through the practice of a cumulative impact assessment is a necessary 
step for MSP to attain sustainability objectives, although it does not ensure a 
good environmental status in itself. The actual achievement of a good 
environmental status and the overall outcome of MSP depend on the actions of 
planners, policymakers and contractors, and on the achievements of other 
policies (Kirkfeldt and Andersen, 2020).   
8. The effect of policy ambiguity on  
.current practice 
The five papers of this dissertation all evaluated aspects of MSP practice. Vast 
and extensive policy ambiguities in MSP policy designs were found to influence 
MSP practices in various ways, and findings showed how planners and MSP 
experts go through different interpretation processes, partly guided by local 
planning cultures and national policy designs, in order to generate meaning for 
sustainability objectives and perceptions on how to reach these objectives. The 
different interpretations are inevitably leading to diverse MSP practices, which 
have different outcomes and effects on the marine environment, coastal 
communities and maritime economies. With a focus on the outcome of MSP, this 
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chapter elaborates upon some of the effects of policy ambiguity and reflects upon 




Figure 19 This chapter focuses on the outcomes 
of MSP and the role of policy ambiguity. 
 
8.1 When constructive becomes destructive 
The findings of P5 suggest that MSP has great potential for facilitating 
sustainability (Kirkfeldt and Santos under review). However, as presented in 
section 5 (p. 66) there is significant policy ambiguity in MSP policy designs, not 
least in the MSPD, and these ambiguities risk leading to unfortunate or 
destructive outcomes through either experimental or symbolic implementation. 
    As indicated in the preceding sections, there are currently various approaches 
to the practice of MSP. These approaches can be seen either as experimental or 
symbolic implementation of MSP policy designs, as high levels of policy 
ambiguity have been found. In P4, various examples of how to take an EBA in 
MSP are presented. These examples are widely different, with different 
objectives, political frameworks and applied planning tools; however, they were 
all seen as good EBA practices (Kirkfeldt, van Tatenhove and Calado submitted). 
While these practices are innovative, they can be seen as a form of experimental 
implementation, in which the planning teams have built their own frameworks 
and methodologies. While the risk in experimental implementation is that 
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ambiguity is exploited in the quest for achieving the agenda of the actors 
involved, potentially resulting in destructive outcomes, in the practices 
presented in P4, the outcome can be said to be productive. Constructive 
ambiguity had, in these cases, led to innovative approaches that have shaped and 
developed the practice of MSP with constructive outcomes.    
    While policy ambiguity can, in some cases, lead to experimental implemen-
tation with innovative practices and developments in planning practice, in other 
cases, it can lead to destructive outcomes or simply a lack of outcome through 
symbolic implementation. In the assessment of P3, the current practice of EU 
member states in assessing collective pressure was evaluated. This assessment 
showed clear lack of action. Assessments of collective pressures are few and 
sporadic and, in most cases, assessed as part of the strategic environmental 
assessment in the later stages of the MSP rather than as part of an EBA (Kirkfeldt 
and Andersen, 2020). As the assessment of collective pressure through 
cumulative impact assessments is a key element of EBA (Kirkfeldt, 2019; 
Kirkfeldt, van Tatenhove and Calado submitted), the majority of MSP practices in 
the EU were found not to be ecosystem-based (Kirkfeldt and Andersen, 2020). 
This conclusion supports the findings of a global assessment of MSP practices, 
conducted by Trouillet (2020), which likewise found that most MSP practices do 
not qualify as being ecosystem-based. This clearly indicates how experimental 
implementation can lead to less constructive outcomes, as the lack of an initial 
impact assessment of collective pressure can lead to destructive outcomes for 
the marine environment (Kirkfeldt and Andersen, 2020).   
    The lack of EBA practices in the EU can be the result of experimental 
implementation in which non-ecosystem-based agendas have steered the MSP 
process (Trouillet, 2020). The lack of assessments of collective pressure can also 
be an example of how policy ambiguity results in symbolic implementations. 
While the room for manoeuvre created by ambiguity can be used to invent 
innovative approaches or to direct the process according to one’s own agenda, it 
can also be used in the practice of making the least effort with few changes to 
current management, i.e. a symbolic implementation. In P3, examples of 
symbolic implementation were found in the lack of collective pressure 
assessments. Most member states claimed these were assessed through the 
strategic environmental assessment (SEA), while the P3 assessment found 
limited and inadequate examples of assessments of collective pressure in the 
SEAs. Most marine spatial plans in the EU are therefore now implemented under 
the MSPD, with no assessment of collective pressure. Consequently, on paper the 
plans are presented as ecosystem-based plans in line with the Directive, while, 
in reality, EBA is a symbolic concept of the plan instead of an inherent foundation 
of the plan.  
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8.2 Constraining conditions and enabling opportunities for a 
better practice 
The indications of both experimental and symbolic implementation, in which the 
outcomes have been both constructive and less-constructive, shows how there 
is a gap between the current practice of MSP and the potential of MSP, as 
presented on pp. 21-24 and pp. 65-66. While there are good examples of MSP 
with efficient EBA practices (see Kirkfeldt, van Tatenhove and Calado submitted), 
EBA is either lacking or insufficient in many cases. Consequently, there is room 
for improvement in MSP practice, and there are several ways to facilitate such 
improvement. One action would be to reduce the level of ambiguity in MSP 
policies with high levels of policy ambiguity. In the MSPD, the central policy goal 
of sustainability is used extensively, albeit without definitions for what it entails. 
Findings from the papers suggest that the excessive use of sustainability 
concepts in the Directive is not transposed, and that there is little support for the 
interpretation process of the planners in charge of MSP (Kirkfeldt et al., 2020). 
While the German planner of P2 found the ambiguous nature of the sustainability 
concept to be an advantage, it could be argued that an excessive use of the 
concept blurs the interpretation process. This was indicated by the findings of 
Campbell and Marshall (2002), as presented in Box 4 (p. 40) in which planners 
disagreed on the meaning of the sustainability concept and its role in planning 
practices. While the historical development of the sustainability concept and the 
current use of the concept in the UN SDGs suggest a great value in the concept, 
its application increases the overall ambiguity of a policy if the concept is not 
properly defined. Thus, if the use of sustainability concepts in the MSPD were 
reduced, the overall level of ambiguity would likewise be reduced. Less 
ambiguous concepts or formulations could then be used as a replacement for 
sustainability concepts. For the central sustainability goals, ambiguity could be 
reduced by including definitions and supplementary guidelines for how to 
interpret the notion of sustainable management, sustainable development and 
sustainable use, for example, as exemplified by the German policy design 
assessed in P2 (Kirkfeldt et al., 2020).  
    While some ambiguity can be reduced by reformulating policies, another 
approach, as suggested earlier, could be to supplement policies by guidelines for 
its interpretation and implementation. In P2, the Danish planner found it 
challenging to interpret the policies pertaining to MSP, as “it is not clearly 
indicated in the Directive ‘how-to-do’”(Kirkfeldt et al., 2020), which suggests 
guidelines on how to interpret MSP policies such as the MSPD could be helpful to 
planners. The survey conducted for P4 showed how most respondents found the 
number of general guidelines for the implementation of an EBA to be adequate, 
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while more location-specific and operational guidelines could be helpful 
(Kirkfeldt, van Tatenhove and Calado submitted). Another approach could be to 
develop a Common Implementation Strategy for the MSPD, as suggested by a 
respondent in P4. The implementation of other policies related to the MSPD, such 
as the MSFD and WFD, has been guided by Common Implementation Strategy 
documents, with more concrete and less ambiguous guidelines for its 
implementation (Kirkfeldt, van Tatenhove and Calado submitted).  
    Reducing the current level of ambiguity in MSP policies facilitates an 
improvement in current practice. However, constraining conditions in MSP 
practice, such as a lack of data and methodological tools, also plays a significant 
role in preventing MSP from meeting its full potential. In P3, the assessment of 
collective pressure was found to be lacking and inadequate, for which 
respondents pointed to a list of challenges. As the management of marine areas 
is still a relatively new practice, it often requires data that has not yet been 
generated. Most of this data is highly demanding and expensive to generate, and, 
as a result, it is often not produced. As one respondent in P4 formulated: “(…)the 
practice [ecosystem-based MSP] requires quite a lot of data, which is generally 
still sparse for the marine areas.” (Kirkfeldt, van Tatenhove and Calado 
submitted). Respondents in P3 pointed to the lack of data and challenges in data 
storage as a constraining condition in the assessment of collective pressure. They 
also pointed to challenges in data processing and analysis, such as a lack of 
knowledge on how pressures affect certain species and how pressures 
accumulate into synergistic impacts (Kirkfeldt and Andersen, 2020).   
    One way of addressing the lack of data or lack of resources for data generation 
could be to coordinate data-demanding activities related to different marine 
management efforts. The overlapping scope of the MSPD and MSFD is an ideal 
opportunity to share expensive data and data analysis, as the implementation of 
both requires substantial data and knowledge on ecosystem elements, the 
environmental status and geophysical conditions. Authorities responsible for the 
implementation of the two processes, which are rarely the same, could 
coordinate on the assessment of impacts, including collective pressure, thus 
reducing their individual costs. This could also ensure an impact assessment of 
higher quality compared to the quality if the two authorities had approached the 
task separately. A close coordination and joint assessment of the two practices 
would also benefit from combining competences and knowledge from both 
authorities. The research conducted for P3 showed how most member states 
have collaborations between the two units, while in Spain, the Netherlands, 
Ireland and Sweden there is one authority in charge of both MSP and the marine 
strategy. Collaborations between MSP and marine strategy units are currently 
taking place in connection with impact assessments, the mapping of activities 
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and stakeholder involvement through meetings and ongoing feedback. The 
importance of coordinating the two practices was emphasised by respondents 
for P4, who cited a close connection with other policies, such as the MSFD, as the 
most frequently mentioned EBA criteria (Kirkfeldt, van Tatenhove and Calado 
submitted). The Danish process is an example of how the two authorities might 
cooperate. The Danish planner, interviewed for P2, explained how the planning 
team had ongoing meetings and discussions with the agency in charge of the 
marine strategy, with the aim, inter alia, of discussing how EBA should be 
interpreted and implemented (Kirkfeldt et al., 2020). It could be argued that the 
closest connection is ensured by having one authority responsible for the 
implementation of both directives; however, close connections can also be 
ensured though ongoing collaboration, as exemplified by the Danish planning 
process.   
    Another way of reducing the costs of data generation and analysis could be to 
engage in transboundary collaborations, thus enabling the advantage of 
economies of scale. In P4, respondents suggested several transboundary projects 
as ‘best practices’ of EBA. These projects included the Pan Baltic Scope, Adriplan 
and SIMWESTMED projects, which are examples of how several countries can 
benefit from transboundary collaboration, with the intention of generating new 
data and knowledge as well as developing already existing or new methodologies 
(for information on the projects, see Kirkfeldt and Andersen, 2020).  
    While the challenges presented here are substantial and complex, there are 
ways to reduce the constraining conditions of ambiguity as well as the need for 
more data, knowledge and methodologies. For MSP to reach its full potential, 
there is both a need to reduce policy ambiguity and to overcome constraining 
conditions in data, knowledge and methodology shortages.   
9. Conclusion 
In the preceding chapters, the five papers of this dissertation have been collated 
with the purpose of seeing the bigger picture and supporting further reflections 
that would contribute to answering the research question, How is marine spatial 
planning facilitating sustainability at sea? The present chapter presents the 
conclusions by answering each of the three sub-questions. It is followed by two 
sections that present a framework for how to ensure sustainability through MSP 




SQ1: What is the potential role for MSP to facilitate sustainability at sea? 
The potential role of MSP to facilitate sustainability has primarily been assessed 
through the defined role of MSP as perceived by planners, researchers and policy 
makers. In addition, reflections on whether the potential role could be greater, 
than what is currently perceived to be within the scope of MSP, have also been 
presented.  
    The research conducted for this dissertation found MSP to have great potential 
for facilitating sustainability. While the aim to ‘sustain ecosystem services’ is 
among the top five purposes, MSP is particularly capable of facilitating 
sustainability by ensuring ecosystems are in a good environmental state through 
an ecosystem-based approach. Central to this is the assessment of collective 
pressure and the management of activities that prevent a good environmental 
status. In particular, MPAs and restriction zones for fishing were found to be 
efficient means for MSP to facilitate sustainability.   
    While the potential role of MSP to facilitate sustainability was found to be high, 
whether sustainability is ensured relies on other management activities, such as 
marine strategies, hence MSP is currently not perceived to be able to ensure 
sustainability by itself. The conducted research found one area where the 
perceived role of MSP is insufficient if sustainability objectives are to be achieved 
through MSP alone. In areas where land-based activities have severe impacts on 
the environmental status of the sea, ensuring a good environmental status would 
require a change in existing regulations for land-based activities, which is 
currently not perceived to be within the scope of MSP in common guidelines and 
definitions. The general perception of MSP sees the practice as a management 
tool for the spatial division of maritime activities with an influence limited to the 
management of maritime activities only. However, in order to ensure sustainable 
seas that enables further development of maritime activities, in many areas it is 
necessary not only to focus on maritime activities but also to engage in 
management efforts to reduce the negative impacts of land-based activities. Due 
to the interconnectedness of the oceans, it could also be argued that all MSP 
states should address the pressure from land-based activities in order to reduce 
the collective pressure not only in the EEZ of one nation but also in adjacent sea 
areas and areas beyond national jurisdiction.    
    While the management of land-based impacts is currently not considered 
within the scope of MSP, the conducted research found that MSP has greater 
potential for facilitating sustainability than is currently defined as the scope of 
MSP. The assessment of the role of MSP in achieving the UN SDG 14 (P5) showed 
how MSP is a largely versatile practice, and the assessment of best practices of 
ecosystem-based MSP (P4) showed how MSP can be practiced in various ways. 
Both papers show how MSP is a developing practice, and how new approaches 
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to MSP are taking shape continuously. Thus, if the ability of MSP to facilitate 
sustainability were to be strengthened, future practices could include the 
management of impacts from both land-based and maritime activities.    
 
SQ2: How does current practice of MSP in the EU facilitate sustainability at 
sea, and does the current practice live up to the full potential of MSP?  
The assessment of current practice showed a diverse picture of ways to approach 
the task of MSP. While some practices show efficient ways of facilitating 
sustainability through the practice of an ‘ecosystem-based approach’, other 
practices are less likely to facilitate sustainability. A list of factors challenges 
current practice of MSP and prevent it from reaching its full potential. These 
include a lack of analytical/technological tools, knowledge and data as well as an 
understanding of key concepts and aspects of MSP. For this dissertation, the 
focus has been on the influence of the latter challenge.   
    While it could be argued that for MSP to reach its full potential in facilitating 
sustainability, sustainability objectives need to be clearly defined and well 
understood by involved actors. However, while MSP was found closely linked to 
the concept of sustainability, not least in the MSPD, the conducted research 
showed how planners have widely different perceptions of what sustainability 
means for MSP. Planners who were supported by definitions and guidelines in 
policy designs, on how to understand sustainability, generally had a more 
elaborate understanding of sustainability concepts. The lack of understanding of 
the sustainability concept indicates either that the practice is aimed at other 
policy goals or that some MSP practices aim for undefined sustainability goals. 
Having unclear policy goals broadens the necessary policy means. As the 
research conducted for this dissertation found that not all national policy 
formulation processes focus on building a clear foundation for how planners 
should understand the sustainability concept, there is a need to have more 
clearly defined policy goals pertaining to sustainability.   
   Closely linked to the objective of sustainable development is the concept of 
EBA. The concept was used for the first time during the policy formulation 
process for the Integrated Maritime Policy (IMP), and has not been thoroughly 
defined in the IMP nor within the MSPD. It is therefore primarily defined by the 
two similar concepts, ‘ecosystem-based management’ and ‘ecosystem approach’, 
which has led to vast disagreements among planners and researchers on how 
these concepts relate to and differ from each other. While this dissertation 
showed how there are few but significant differences among the three concepts, 
it has also demonstrated that EBA is a highly versatile concept, which can be 
practiced in various ways. One objective shared by the three concepts was the 
objective of sustainability. In general, the best examples of ecosystem-based MSP 
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were found to be highly innovative and inventive in their approach to EBA.  
    Central to the practice of MSP, as well as the practice of EBA, is to ensure that 
collective pressure stays below a level compatible with a good environmental 
status. The research conducted for this dissertation showed how the current 
practice of assessing collective pressure is inadequate if a good environmental 
status is to be ensured. Few examples of cumulative impact assessments were 
found, and, in most cases, these were carried out as part of the strategic 
environmental assessment; thus, the assessment does not act as a foundation for 
the MSP process. The majority of MSP practices in the EU were found not to be 
ecosystem-based, and can therefore not be said to fulfil the full potential of MSP. 
While a lack of data and analytical tools form barriers and explain why this 
practice is inadequate, future investment in the generation of marine data and 
methodologies for the assessment of collective pressure would provide 
significant support for MSP processes in becoming ecosystem-based.   
    MSP currently facilitates sustainability by practicing an EBA. However, the 
findings of this dissertation have found few examples of MSP processes where 
EBA is practiced in a way that meets the full potential of MSP.   
 
SQ3: How does policy ambiguity in EU and national MSP policy frameworks 
affect current practice of MSP? 
The conceptual framework presented in section 2 (pp. 37-46) suggests MSP to 
be implemented through either experimental or symbolic implementations if the 
guiding policy is inflicted with a high level of ambiguity. The outcome of both 
types of implementation can have severe consequences. Symbolic implemen-
tation entails a lack of action, which can have severe consequences for the 
environment and the economies and societies that rely on it. Experimental 
implementation can have both constructive and less-constructive outcomes, 
which, again, can have negative consequences. In this dissertation, indications of 
both symbolic and experimental implementation were found.   
    The lack of collective pressure assessments results in an absence of ecosystem-
based approaches in MSP practices in the EU, while, officially, national plans 
represent the implementation of the MSPD in which it is required to take an 
ecosystem-based approach. The actual outcome of this implementation is 
challenging to measure and to evaluate, and, thus, it is not possible to say for sure 
whether some MSP practices in the EU are symbolic implementation of the 
Directive, as this would require a larger investigation. Future research could 
therefore focus on assessing whether there are further indications of symbolic 
implementation, besides the absence of assessments of collective pressure.   
    The research of this dissertation found several examples of experimental 
implementation. The assessment of efficient EBA practices found that successful 
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practices are highly innovative and that they differ substantially from other 
practices. In this case, the policy ambiguity pertaining to MSP and EBA has led to 
constructive outcomes and developments in planning practice. However, it is still 
not certain whether other forms of experimental implementation, such as the 
Danish practice in which the plan is formulated as a digital decree in the form of 
a map, leads to constructive outcomes. Again, future research could contribute 
by assessing the outcome of these experimental practices.   
    Following this, policy ambiguity influences the current MSP practice by leaving 
the interpretation of important concepts and aspects of MSP policies to the 
planners. This has led to disagreements among planners as well as researchers 
on the meaning of central concepts, such as EBA. Furthermore, sustainability 
concepts in policy designs are not well defined, which, in some cases, keeps 
planners from generating a meaning of these concepts. The level of ambiguity 
has influenced the current practice of MSP implementation, for which this 
dissertation found indications of both symbolic and experimental practices.  
So how does MSP facilitate sustainability at sea? 
Marine spatial planning is generally considered to facilitate sustainability at sea 
through an ecosystem-based approach. However, ambiguity pertaining to this 
concept and its implementation has led to widely different interpretations and 
practices of MSP. This dissertation has found examples of practices that facilitate 
sustainability successfully by having efficiently implemented an ecosystem-
based approach as well as practices that are not considered ecosystem-based 
and therefore not likely to facilitate sustainability. While MSP is currently seen 
as a planning practice capable of managing the marine space and the maritime 
activities that use the space, the management of land-based impacts are today 
generally not perceived to be within the role of MSP. If the practice does not 
develop and become an even more holistic practice, in which MSP engage in the 
management of land-based activities, in some sea regions, MSP would not be 
capable of ensuring sustainable seas. While still a highly important step towards 
sustainability, MSP holds greater potential than what is currently being realised 
and envisioned. For the seas to achieve a good environmental status, MSP must 
become a holistic practice, in which all pressures are considered and all activities 
causing these pressures are managed through the implementation of the plan. In 
this form, MSP would not only be able to facilitate sustainability but would be 
able to ensure that seas are in a good environmental state able to supply 
ecosystem services for humans and economies for a sustainable future.    
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10. How to ensure sustainability at sea 
Based on the research conducted for this dissertation, it is possible to formulate 
recommendations for how to ensure sustainability at sea through MSP. Through 
a collation of the findings, a suggested approach for how to ensure sustainability 
through MSP was developed and is presented in Figure 20. This approach can be 
used by planners independently of policy designs, however, its integration into 
policy designs would ensure the most efficient operationalisation and chance of 
success.  
   
  
Figure 20 A suggested framework for how to ensure sustainability through MSP. It was 
generated from the findings of this dissertation. 
As a point of departure, all MSP practices should take stock of the environmental 
status before setting any objectives for the planning process. This stocktaking 
should involve an assessment of the spatial division of pressures. While this 
activity is highly data demanding, with an ideal process having a substantial 
1. Assess the spatial division of pressures 
2. Calculate the environmental status 
1. Continue with the 
development of the marine 
spatial plan while attempting to 
reduce the collective pressure of 
future activities 
2. A strategic environmental 
assessment should be conducted 
as an integrated activity to the 
MSP process in order to assess 
whether the plan will lead to 
significant impacts that will 
alter the environmental status 
from good to poor. 
1. If in the EU: cooperate with the 
authority in charge of the marine strategy 
on how to manage the sources of the main 
pressures. 
2. Locate the main pressure sources 
3. Engage with stakeholders and relevant 
authorities on how to reduce current 
pressures (whether land- or sea-based).  
4. Continue with the development of the 
marine spatial plan while prioritising 
conservation measures and actions aimed 
at restoring a good environmental status.    
If good If not good 
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supply of quantitative as well as qualitative data and use of analytical tools, data 
is often lacking. As part of this assessment, planners should therefore aim to 
collect as much data as possible, for example, on ecosystem components and 
pressures from maritime activities, and make plans for how to improve the 
assessment in future revisions of the plan. The data analysis is made more 
efficient by applying the best available technology to the spatial assessment of 
collective pressure and environmental status.  
    Second, it is necessary to conduct an assessment of the environmental status 
before setting any objectives for the MSP process. Depending on whether the 
environmental status is good or bad, MSP can then go in different directions. If 
good, the MSP process can proceed with the integral steps of the planning 
process as presented in Figure 1 (p. 22), which include the prevention and 
management of user-user and user-environment conflicts as well as the 
production of a strategic environmental assessment. If the environmental status 
is not categorised as good, attempts should be made to ensure a good 
environmental status before any further activities are planned. If the MSP 
authority is an EU member state, this activity would be more efficient if 
coordinated with the authority, responsible for the marine strategy and other 
authorities such as the one in charge of the implementation of the Water 
Framework Directive (WFD, Directive 2000/60/EC). Depending on how the 
spatial extent of the marine spatial plan is set, the implementation of the two 
Directives, MSPD and WFD, are likely to overlap spatially, as the WFD covers 
inland waters out to 1 nm from the coastline and 12 nm for chemical pollution. 
The two activities, together with the implementation of the MSFD, have 
interconnected objectives, as the streams and rivers in-land are connected to the 
sea. The three frameworks could therefore achieve shared objectives of ensuring 
a good environmental/ecological status by addressing pressures collectively. A 
successful cooperation of the three activities could necessitate support from a 
higher governmental level, as the three activities, in some cases, are managed 
through separate and significantly different institutional set-ups with different 
implementation challenges.  
    No matter the approach, the main pressure sources should be located, and 
negotiations with stakeholders and relevant authorities should be initiated with 
the purpose of reducing the collective pressure, whether the sources are from 
maritime or land-based activities. Following this, the MSP process should 
prioritise conservation measures as well as activities aimed at restoring a good 
environmental status.  
    Throughout the process suggested in Figure 20, it is important that actors in 
the MSP process, whether politicians in the policy formulation processes, 
stakeholders or planners, should explicitly discuss what sustainability means in 
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the context of MSP and formulate clear definitions and guidelines on how to plan 
for a sustainable future.        
11. Prospects for the future 
Despite the alarming state of many marine habitats and species, the use of sea 
space and marine resources continues to increase. In a world in which a growing 
human population leads to increasing demands for food and energy, the need for 
space continues to grow. It is therefore reasonable to expect a continuous 
expansion and development of maritime activities, at least until the growth in 
global population and affluence comes to a halt or technology sweeps in and 
saves the day.      
    The MSPD aims to achieve both a good environmental status and a sustainable 
development of maritime economies. However, the policy does not clarify the 
following question: What if it is not possible to have both? What if we have 
crossed the threshold at which ecosystems can function sustainably? If a good 
environmental status and economic development are incompatible, which 
objective is more important, more pressing? One argument could be that one of 
the largest existing threats to ecosystems, as well as human societies and 
economies, is climate change. An effective mitigation measure for climate change 
has proven to be the production of clean energy at sea. While this does involve 
some impacts on the environment, the environment also benefits from an 
offshore wind farm, and potential impacts can therefore be outweighed. Another 
argument could be that it is a basic need for humans to have sufficient 
sustenance, and while terrestrial areas are already largely exploited, we need to 
use the oceans for the provision of food, through fishing and aquaculture, which 
have detrimental impacts on marine environments. Such arguments have fuelled 
the current level of activity at sea, with the consequent impact on the state of 
many ecosystems. It is clear that the management of maritime economies and 
marine areas cannot be viewed in isolation. Marine ecosystems are part of a 
global, interconnected ecosystem, and maritime economies are, likewise, part of 
global, intertwined societies.   
    While the original use of the concept of sustainable development was in 
relation to support for developing countries (see p. 28), it has now transformed 
into a common notion used in highly developed countries as well and for 
purposes that do not relate to the eradication of poverty. As the increase in the 
human population is decelerating, it will soon become necessary to consider at 
what cost should we continue to aim for economic development. Advocates of a 
strong sustainability perspective would suggest measures be taken that prevent 
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any degradation of natural capital. This could necessitate reducing the effects of 
a growing population and affluence. One way to solve the current ecological 
crisis could therefore be to reduce resource use and the carbon footprint of the 
average world citizen. While many are working hard to achieve this, for example, 
by increasing the production of renewable energy, one way to effectively ensure 
such a reduction is to change the current way of living. In itself, the conversion 
to plant-based diets would substantially reduce global emissions of greenhouse 
gasses as well as the area taken up by agricultural land. A reduction of the area 
and intensity of agricultural activities would lead to a lower discharge of 
nutrients and chemicals to the oceans, which are now placing considerable 
pressure on marine as well as land-based ecosystems. While the current 
sustainability discourse is highly focused on development, it could also be argued 
that a change of focus from sustainable development to a focus on sustainability 
would facilitate a world in which human activities can sustain a good standard 
of living without causing ecological degradation.                
    As for MSP, the practice aims at reaching sustainability objectives pertaining 
to both maritime economies and marine environments. However, when it is 
impossible to achieve them all, which should be prioritised over the other? 
Advocates for strong sustainability would argue that natural capital should not 
be exchanged for other capital, as it holds value beyond our knowledge and 
ecological functions that may not return once depleted. Thus, MSP should 
prioritise sustainability objectives pertaining to the environment over blue 
growth objectives. Existing MSP policy designs fail to set an order of priorities 
and, therefore, leave it to the individual planning unit and the actors involved in 
the planning process to decide which objectives to prioritise. As indicated by 
research conducted for this dissertation, a lack of political will could explain the 
ambiguity pertaining to the prioritisation of sustainability objectives. In order to 
ensure that human economies and societies can continue to rely on the oceans 
for ecosystem services, future policy designs for MSP need to clearly specify how 
objectives are to be prioritised, with a good environmental status being at the 
top of the list. This would ensure MSP practices that are based on ecosystem 
thresholds aimed at ensuring an environment that is in good condition, which is 
capable of delivering long-term ecosystem services that would not only sustain 
marine environments but also support maritime economies and provide humans 
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A B S T R A C T
The need for management approaches based on ecosystem perspectives that thoroughly incorporate ecosystem
considerations into marine planning has become increasingly urgent. In response, concepts such as ecosystem-
based management (EBM), ecosystem-based approach (EBA) and ecosystem approach (EA) are increasingly
being applied in marine/maritime spatial planning (MSP). The purpose of this article is to clarify potential
differences and similarities between the three concepts and potential consequences of choosing one over the
others. From a questionnaire and literature analysis, the findings showed vast disagreements on how the con-
cepts are related, however the main perception is that the concepts overlap. Respondents agreed that a lack of
clear definitions and understandings of the three concepts causes confusion and expect negative consequences
for planning outcomes. Eleven principles for how the concepts are ideally performed were found, including;
acknowledge interlinkages, see humans as a part of the ecosystem and consider cumulative impacts. While a complete
overlap between EBM and EA principles were found, the weighting of each principle was different for each
concept. Differences were also found in objectives of the concepts, where definitions of EBM were the only ones
to include the objective of co-existence and definitions of EBA the only to include objectives of impact management
and good environmental status. As this could have consequences in planning processes and thus in the outcomes, it
is crucial that MSP practitioners and stakeholders are aware of different perceptions so that choosing between
concepts does not lead to less ambitious or inadequate outcomes.
1. Introduction
Over the last half a century, human pressures on marine ecosystems
have significantly increased [1,2]. Known consequences are loss of
biodiversity, degradation of habitats and the depletion of resources,
which are essential for the well-being of human societies all over the
world [3,4]. This development has created a need for management
practices that enable sustainable planning of maritime activities and the
management of marine ecosystems [5,6]. In order to ensure healthy and
productive ecosystems, such practices need to take an approach that
respects and base decision-making on the ecological limits and spatial
boundaries of ecosystems [7,8].
In response to the need to conceptualise such approaches, several
management concepts have been formulated. Some of these concepts
derive from a long tradition of terrestrial ecosystem management. The
practice of ecosystem management was conceptualized in the beginning
of the twentieth century with a focus on nature reserve management
and conservation of species on land [9]. Also within terrestrial
management, the concept of ecosystem-based management (EBM) was
formulated around the 1950s. A couple of decades later, the concept of
ecosystem approach (EA) started occurring, although also mostly re-
lated to terrestrial ecosystems [10,11]. EA became more popular as a
concept after the United Nations Conference on Environment and De-
velopment in 1992 in Rio de Janeiro and even more when the Con-
vention on Biological Diversity (CBD) chose to use the concept of EA
and produced a guideline for its implementation [12,13]. During the
last decades, these concepts have been applied increasingly to the
management of marine resources and to marine/maritime spatial
planning (MSP), which is a strategic planning process through which
the spatial division of activities at sea is allocated [14]. During the same
period, additional management concepts or variations of the already
existing concepts have been formulated, such as an ecosystem-based
approach (EBA) [12]. MSP is widely recognised as an ideal tool for the
implementation and operationalisation of EBM, EBA and EA [15].
Management concepts that seek to implement an ecosystem per-
spective into marine planning (i.e. planning of marine space, resources
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and/or ecosystem components), such as EBM, EBA and EA, have been
found difficult to define and are now, as a result, increasingly being
applied without clear definitions or strategy for operationalisation of
these concepts [6,13,16]. For example, within the two main EU direc-
tives in regards to marine management, the Marine Strategy Framework
Directive1 (MSFD) and Maritime Spatial Planning Directive2 (MSPD),
member states are required to take an ecosystem-based approach in
their marine strategies and plans “with the aim of ensuring that the col-
lective pressure of all activities is kept within levels compatible with the
achievement of good environmental status”.2 While the aim for good en-
vironmental status involves eleven distinct descriptors [17], definitions
on EBA and how this is operationalised are lacking, and responsible
agencies will therefore have to create or choose a definition themselves,
potentially influencing the prospect of creating sustainable strategies
and plans [3]. As a response to the lack of clear definitions, guidance
documents for similar or closely related concepts have been formulated.
The growing number of guidance documents and interrelated concepts
has, according to Sardá et al. (2015), led to confusion and difficulties in
the operationalisation of the concepts in planning processes, which in
the end is the reason these concepts are rarely effectively oper-
ationalised [18]. Consequently, examples of EBM, EBA and EA oper-
ationalisation through MSP are few. Operationalisation is often eval-
uated according to principles of EBM, EBA and EA, such as the need to
determine spatial division and spatial extent of the plan on ecosystem
boundaries, but findings from MSP case studies have showed that many
principles are often not operationalised [4,8,15]. Consistent with this,
Long et al. (2015) found, in an assessment of EBM principles, that there
is a lack of a common agreement and understanding of EBM principles,
and that this has hindered the generation of a broadly recognised fra-
mework for implementation. This has in turn left the task of defining
EBM and the implementation procedure to the responsible planning
unit, who has tended to frame the concept to fit the overall objective of
that institution [6]. Previous research in marine planning contexts have
shown how different understandings of i.a. the definition of natural
phenomena can create conflict and affect outcomes in transboundary
collaborations [19] and how the interpretation of management con-
cepts such as the precautionary approach can have consequences for
entire industries [20]. Ansong et al. (2017) also stress how a lack of a
universal conceptual understanding of these concepts facilitate mis-
understandings and hereby also unclear objectives and conflicts in the
planning process [5]. In addition, Jay et al. (2016) believe that in-
creased mutual awareness of different perceptions of EA, EBA and EBM
will facilitate better outcomes based on clear ecosystem ideals [16]. The
findings of these publications indicate the importance of having a clear
definition of such concepts when initiating an MSP process, in order to
avoid misunderstandings and conflicts that could negatively affect the
outcome. The risk of misunderstandings and conflicts could be even
higher for cases of MSP, which, due to its transboundary nature, in-
volves interaction of planning units from different states. Differences in
legislative frameworks and national planning traditions could lead to
different perceptions of e.g. principles and objectives of EBM, EBA and
EA. These different perceptions could in turn influence the setting of
objectives and thus the outcome of MSP. This further indicates a need
for concise and internationally acknowledged definitions of the three
concepts. There is thus an agreement in research that there is a lack of
universal understandings of concepts of ecosystem perspectives in
marine planning. However, authors of this research have so far either
focused on one concept, such as EA, or seen no significant difference
between several concepts and thus approached them collectively as one
concept in their research. For instance, Arkema et al. (2006) assessed
EBM, ecosystem management and ecosystem based fisheries manage-
ment collectively as they were seen as similar concepts in terms of
values and principles for how the concepts are properly performed. The
authors believe that having only one concept instead of multiple similar
concepts could increase the understanding of principles and hereby
enhance the level of implementation [21]. The purpose of this article is
to uncover common differences as well as the overlap between three
concepts used most frequently for the inclusion of ecosystem perspec-
tives (EBM, EBA and EA) in marine planning and, based on this, raise
awareness of what the results of choosing one concept over the others
could be for outcomes of marine planning processes.
2. Methods and materials
2.1. Literature analysis
A substantial part of the assessment of concepts of ecosystem con-
siderations in marine planning was done through an extensive literature
analysis of articles and marine spatial plans. These were collected
through two literature searches; one for articles and one for marine
spatial plans.
The literature search for articles was performed using Scopus to
locate English written articles including the search words “ecosystem”,
“marine” and “planning” in the abstract, title or keywords, and pub-
lished in the period of 2009–2019. This resulted in 1300 articles, which
were then scrutinised individually for the criteria that they should (1)
contain and (2) distinctly define at least one concept for the inclusion of
ecosystem perspectives into holistic marine planning i.e. marine plan-
ning that focus on multiple sectors/activities. Thus, sectoral concepts
such as ecosystem-based fisheries management and ecosystem ap-
proach to aquaculture were not included in the final selection of arti-
cles. This resulted in 97 articles for further analysis. Marine spatial
plans were searched based on the same criteria. For this purpose, the EU
MSP Platform3 and the overview of current marine spatial plans pro-
vided by Santos et al. (2019) [22] were used to identify potential plans
for further analysis. This process resulted in 17 plans4 (out of 48) that
met the criteria as stated above. The 97 articles and 17 plans were
coded using the software Nvivo for their use and definitions of eco-
system-oriented concepts.
2.2. Coding of definitions
In order to focus the assessment on the most popular concepts used
in marine planning contexts with the aim of incorporating ecosystem
perspectives, the 114 documents were first coded for any concepts that
met this description. Definitions of the three most popular concepts
(EBM, EBA and EA) were then selected and coded further.
The process of coding is a structured way of analysing texts, by
breaking it down into smaller and tangible themes that allow the as-
sessor to see greater themes as well as similarities and differences be-
tween texts. Codes are used to locate elements of texts that belong to a
certain category/theme, and can be thematic, where codes are assigned
beforehand, or data based [23]. The coding process for this research
was dynamic and data based, i.e. codes were named during the process
based on what was found in the definitions of EBM, EBA and EA. 49
codes were formulated from the first round of coding (including: sus-
tainability, adaptive, co-existence etc., see Appendix A for all codes).
Based on these codes, it was clear that definitions included four seg-
ments that described the concepts from different angles. The four seg-




4 From Australia (one from 1999 and one from 2004), Canada (four plans, all 
from 2015), The Netherlands (one from 2015), New Zealand (one from 2017), 
United Kingdom (three from 2014, 2017 and 2018, respectively), Germany (one 
from 2009) and the United States (one from 2010, one from 2011, two from 
2015 and one from 2016).
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the objectives of the concept are, 3) on which principles is it properly
operationalised and 4) what this requires of the planning process. The
49 codes were divided in four corresponding groups (as presented in
Table 1). All definitions were scrutinised according to the codes, and
citations were marked and categorised under the relevant code. In most
cases, citations within a code varied in wordings, for instance, the code
Balance objectives in the Principles code group contained the citation “…
integrates ecological, social, economic, commercial, health, and se-
curity goals …” [24] as well as “… reconciling maritime policy with
conservation objectives.” [25]. Similarly, the code Acknowledge Inter-
linkages also in the Principles group contained the citation “… recognizes
the full array of interactions within a marine ecosystem, including
humans.” [5] and “… consider the links between terrestrial, coastal and
marine environments.” [26]. A code was only registered once per
analysed document, in order to equalise the influence of each document
in the results.
Due to the dynamic nature of the coding process, all coded and
categorised citations were re-assessed after all documents were coded,
in order to ensure that all citations were in the right code group. During
this process, some citations were moved to another group, some codes
were given another name and some codes changed code group. For this
article, only the two code groups of principles and objectives were further
analysed. This focus was chosen because principles and objectives of
concepts were seen to be more unique to, and characteristic of, concepts
such as EBM, EBA and EA than instrumental characterisation and
procedural specifications. This analysis included a comparison of the
principles and objectives included in definitions of EBM, EBA and EA
with particular focus on overlap and differences between the three
concepts.
2.3. Questionnaire
In addition to the analysis of the selected plans and articles, a
questionnaire was created with the intention to supplement and expand
on the literature analysis by focusing on how MSP practitioners and
researchers relate the three most popular concepts to each other and
how they define the concepts. Respondents were for instance asked to
define each concept as well as any differences and similarities between
the three. They were also asked what they expect the result of having
three so similar concepts can be prospectively. The questionnaire was
distributed through the MSP Research Network,5 the EU MSP Platform6
and the MEAM (Marine Ecosystems and Management).7 This resulted in
41 responses from respondents situated in 20 different countries, of
whom 48% identified themselves as planners, 38% as experts and 14%
as consultants. These responses lead to additional discussions and dia-
logue with some of the respondents concerning the three concepts,
which brought increased insight. For questionnaire questions and an-
swers, please see Appendix B.
3. Results
3.1. An ocean of concepts
The first coding of the literature was focused on which concepts
were used in holistic marine contexts with regard to the incorporation
of ecosystem perspectives in planning practices. This showed a list of 20
concepts that all define a way of incorporating ecosystem aspects in
marine planning. These included for example large marine ecosystem
approach, ecosystem services approach and ecosystem management
(for the full list, see Appendix C). Of the 20 concepts, three concepts
were used more often than the rest and were collectively found in 111
of the 114 documents. The three concepts; ecosystem-based manage-
ment, ecosystem approach and ecosystem-based approach were each
cited in 97 (EBM), 57 (EA) and 48 (EBA) documents. Out of the 111
documents containing at least one of the three concepts, 62 documents
used at least two of the three concepts and 15 documents used all three
concepts.
The number of concepts per publication could indicate an overlap
between the three concepts or that they are perceived to be similar. It
was therefore assessed how the concepts were related in these pub-
lications. This showed that the majority (71%) of the 62 documents,
with more than one concept, offers no clarification of whether the
concepts are considered the same or whether the authors see them as
different practices. Another 26 % of the documents with more than one
concept explain for at least two of the concepts that they are considered
the same, whereas 5 % see at least two of them as being distinct. The
lack of conceptual clarification or distinction of the concepts can to
some extent be explained through the questionnaire responses. Of the
41 respondents, 31 gave a clear indication of how they relate the three
concepts to each other. In line with the literature analysis, 71% of these
respondents see the three concepts as being neither identical nor
completely distinct from each other. 23% see the concepts as being
different and 6% see them as identical, which is an opposite division to
the literature analysis (where 5% see the concepts as being different
and 26% see them as identical).
The high number of documents that use more than one concept
without clarifying the relations between them is in line with the 71% of
the respondents who neither see them as identical nor as completely
distinct concepts. Although there are MSP practitioners and researchers
that see the three concepts as being either identical or distinct concepts,
the general perception from both the literature analysis and ques-
tionnaire is that the three concepts overlap to some extent. There seems
however to be disagreements on the extent of the overlap. Among the
71% of the respondents who see the concepts as somewhere in between
being identical and being completely distinct, half state that the con-
cepts are roughly the same. The other half leans towards distinguishing
between the concepts, by describing some differences or saying that one
of the three concepts is different from the others.
3.2. The overlap and the differences
The coding process showed that definitions of the three concepts
found in the 111 documents overlap on some parameters. Five princi-
ples were found in both EBM, EBA and EA definitions (see Table 2).
Table 1
The four groups containing 49 codes. The full list of codes can be seen in Appendix A.
Code group Citations that could follow: Total no. of citations Examples of codes
1. Instrumental characterisation “It is a …” 175 Strategy, tool, framework etc.
2. Objectives “… with the aim of …” 146 Sustainability, economic benefits, good environmental status etc.
3. Principles “You should …” 147 Acknowledge interlinkages, balance objectives, apply the precautionary
principles etc.
4. Process “The planning process should include
…”






With decreasing number of citations these are: acknowledge inter-
linkages, see humans as part of the ecosystem, consider cumulative impacts,
consider social/cultural factors and apply the precautionary principle. In
addition, EBM and EA share another six principles, i.e.: consider ecolo-
gical/environmental factors, balance objectives, consider ecosystem services,
consider economic factors, consider global trends and base decisions on
societal choices. The reason for the lower number of principles found for
the EBA concept can be due to the number of definitions. Although the
concept of EBA was found in 48 documents, the concept was only de-
fined 11 times and by shorter definitions than EBM and EA. The concept
of EBA was more often defined by either referring to EBM or EA than by
the use of the EBA concept itself, which could be a result of the his-
torical development of the three concepts, EBA being the latest to ar-
rive.
Although the three concepts share principles, the weighting of each
principle varies between the concepts. For instance, the most frequently
cited principle in EBA definitions were 2 and 3, while for EBM it was 1,
and for EA it was 4. This indicates a more systemic and holistic focus in
EBM compared to the others, whereas the focus of EA on ecological/
environmental factors might be more emphasised than in EBM or EBA
practices. The high level of similarity between EBM and EA principles
could however be an indication of the high level of interchanging use of
the concepts in some documents, i.e. some authors perceive them as
identical concepts and might therefore define them by the same prin-
ciples. When looking at what sources are referred to when defining
either EA or EBM, there is however a clear distinction. The three most
popular sources for EBM definitions were McLeod et al. (2005) [30]
(used by 30% of the coded documents with EBM definitions), McLeod
and Leslie (2009) [31] (used by 16%) and Leslie and McLeod (2007)
[32] (used by 12%), showing a clear tendency that EBM definitions are
often formed on principles defined by the same community of re-
searchers. While the geographical foundation of this community is
placed in North America, this could also indicate why the concept of
EBM is more popular in North America than in the EU, as indicated in
textbox 1. 41% of EA definitions were based on principles formulated
by the Convention of Biological Diversity (CBD), with reference to CBD
literature such as [13,33].
While the geographical foundation of popular sources of definitions
can influence the use of concepts, the time of publication for such
documents might as well be evident in the use of the three concepts, as
indicated in textbox 2.
When compared with other research of principles within concepts of
ecosystem aspects in marine planning, there are resemblances on a
range of the principles found in this assessment. The principles found by
Long et al. (2015) [6] of recognise coupled social-ecological systems and
consider ecosystem connections both relate to the first and fourth prin-
ciple in Table 2. Related to principles 3, 7, 9a and 10, Long et al. also
found principles of consider cumulative impacts, apply the precautionary
approach, consider economic context and decisions reflect societal choice. In
addition, Arkema et al. (2006) [21] found criteria for EBM definitions
of ecosystem goods and services (corresponding to 8 in Table 2) and in-
clusion of humans in ecosystem (corresponding to 2). The principles of 5,
6 and 9b found in the present analysis were not found as distinct
principles in the other two assessments, which could be explained by
the differences in analysed concepts and literature. It could however
also be an indication that these concepts are being used more and more
often in holistic planning processes with the growing practice of MSP.
In such practices, it is increasingly imperative to take more holistic
approaches, including the consideration of global trends (9b) (such as
climate change [27]) and the skill of balancing multiple objectives (6)
[28] including considerations of social/cultural factors (5) [29]. An-
other interesting development is how the concept of cumulative im-
pacts has gone from being non-existing in the 2006 assessment of Ar-
kema et al. to being present, albeit to a low degree, and recognised as
an upcoming principle in 2015 by Long et al. and then, for this survey,
to being among the top three principles. This could also be a result of an
increasing need for holistic assessments in MSP.
The respondents had various perceptions of how the three concepts
overlap, and on which parameters they were similar. The large group
(71%), who neither sees them as identical nor completely distinct has
different and often conflicting perceptions of how and on which para-
meters the concepts overlap. Three respondents perceive EA as having a
stronger focus on ecology than EBA and EBM, both of which are seen to
have more focus on sustainable development. In contrast to this, three
other respondents see EBM as being more focused on ecological sus-
tainability than EA and EBA. In addition, there are conflicting percep-
tions in terms of how the three concepts relate within the planning
framework. Three respondents see EBM as a management framework
based on EA or EBA, while another respondent sees EA as an umbrella
term that covers the others. These contradicting perceptions show the
general level of divergence in perceptions of the concepts among the
respondents.
3.3. Influence on planning outcomes
The use of the three concepts in marine planning processes can in-
fluence the outcome by being too impalpable, indistinct and difficult to
concretise, as it has been stressed by other researchers [6,16,18,21]. To
the question of whether the respondent found it confusing that three so
closely related concepts exists, 17% of the respondents answered yes
and 49% answered to some extent. In addition, when asked what the
result of having three so similar concepts could be, 66% thinks it will
have negative consequences in planning processes. 48% expects it to
lead to confusion, and some suggested it will also result in mis-
understandings, waste of valuable time, uncertainty of what is expected
of MSP practitioners, unclear objectives and unclear outcomes. This
suggests that there is still a need to increase the clarity on what these
concepts entail, which goes against the general movement in research
on EBM, EBA, EA and related concepts. Research within this field has
gone from focusing on conceptualisation of concepts to the practice of
operationalising these concepts in planning processes. Nevertheless, the
statements in the questionnaire suggest there is still a need for clearer
conceptualisation of EBM, EBA and EA. While a lack of clarity of the
definitions and relations between the concepts can influence the out-
come as expected by the respondents, concepts can also influence the
outcome by having clear and well-defined objectives, as intended. It is
therefore important to be aware of the objectives of EBM, EBA and EA,
when dedicating a planning process to either one or several of these
concepts. Objectives of EBM, EBA and EA were therefore also assessed
through the coding analysis and the results are shown in Fig. 1.
While there was no significant distinction between the three
Table 2
Principles found through the coding of definitions from 111 documents using
EBM, EBA and/or EA. The principles are listed according to the total number of
documents using that principle in either EBM, EBA or EA definitions. 9a and 9b
were cited the same number of times.
Common principles of EBM, EBA
and EA
Additional principles of EBM and EA
1 Acknowledge interlinkages
2 See humans as a part of the
ecosystem
3 Consider cumulative impacts
4 Consider ecological/environmental
factors
5 Consider social/cultural factors
6 Balance objectives
7 Apply the precautionary principle
8 Consider ecosystem services
9a Consider economic factors
9b Consider global trends
10 Base decisions on societal choice
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concepts when looking at principles (when considering that EBA was
often defined by the other concepts), there are more differences when
assessing the objectives of the three concepts. The coding showed an
overlap of objectives between the concepts on; ecosystem health, sus-
tainability, conservation, societal benefits and economic benefits, listed
according to the number of citations in decreasing order. As illustrated
in Fig. 1, EBA and EBM also shared the objective natural resource
management. In addition, EBM definitions also included objectives of co-
existence and EBA included objectives of impact management and good
environmental status, the latter being connected to EBA through the
MSPD and as a key objective of the MSFD.
The choice between the three concepts could therefore determine
the objectives and outcomes of MSP, as was the case in previously de-
scribed marine planning cases [19,20]. This depends of course on how
the actors define the concept in the MSP process, in terms of i.a. prin-
ciples and objectives. They can for instance formulate their own defi-
nition, refrain from having any definition at all, or use a definition
formulated in relevant guidelines. If based on their own definitions, the
direction of the MSP process would depend on individual perceptions of
the concepts, which, as indicated by the questionnaire, can vary sub-
stantially. The results in Fig. 1 might however also be relevant during
planning processes, no matter which concept is applied and how it is
defined. This could, early in the process, prevent misunderstandings of
what the objectives of a particular concept are. For one thing, it could
be beneficial to keep in mind that traditionally, EBA is more focused on
achieving good environmental status, and EBM is more focused on
achieving co-existence than EA is.
4. The power of choosing and defining
Based on the findings in this article, it is clear that the concepts of
EBM, EBA and EA are still impalpable and for EBA, the concept is
seldom and sparsely defined. The relations between the three concepts
are not agreed upon and the conceptualisation of the concepts is getting
more and more intricate because of current practices where one concept
is defined by a definition of one of the other concepts. In theory, this
will increase the level of overlap and could in time lead to two of the
concepts being redundant. In reality, this will likely never happen as
long as there are practitioners who perceive them as distinct terms, as
seen in the questionnaire. A research conducted by Morishita (2008)
[34] found that a lack of clear definitions makes it possible for planners
or other responsible parties to define the objectives of a concept so that
it accommodates to a specific planning process. This could as well be
the case when choosing between the three concepts, hereby increasing
the power of defining. Such power could be utilised in political deci-
sion-making and in the formulation of new policies, for instance by
choosing to use the concept that is found the least established, with
fewest specific requirements or the concept with the strongest focus on
economic growth, depending on the political agenda. Objectives of
marine planning are however not only influenced when choosing e.g.
EBM over EA or EBA but are also determined by the variations of de-
finitions within each concept. While operationalising EBM, EBA or EA
in a planning process by formulating objectives that correspond to the
overall objectives of the plan can be highly beneficial for the direction
of the planning process, there is a risk that the power that comes with
Textbox 1
The geographical division of use
An analysis of the geographical background of the authors showed a difference in popularity among the three concepts. In European pub-
lications there is an almost even division of concepts citations (EBM: 38%, EA 35% and EBA 27%), whereas North American authors favour
EBM (used in 63% of the North American publications) above EA and EBA (14% and 22% respectively). The more even division in Europe
could be a result of the two EU directives MSPD and MSFD, where EBA is the central concept.
Textbox 2
The temporal division of use
When depicting the temporal development of citation of EBM, EBA and EA in the literature analysed for this paper (containing explicit
definitions of either of the three concepts), three peeks occur. After 2008, when the MSFD was adopted, citations of all three concepts
increased, primarily EA and EBM. Then citations increased again from 2012 to 2015, which could be related to the adoption of the MSPD in
2014. The number of EBA-citations overtook EA after 2016 and was in 2018 at the same level as EBM, which could be explained by the
increasing work related to the two directives, in which EBA is a central concept.
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defining and choosing a concept can be misused. This could be done by
choosing a specific concept and defining it in order to direct objectives
towards a less ambitious outcome or outcomes that are in-
comprehensive. For instance, choosing to use EA in order not to be met
by expectations or requirements that the project should aim for co-ex-
istence or good environmental status, as aimed for in EBM and EBA,
respectively, could be a way of misusing this power. The risk of this
type of practice occurring can be eliminated or at least reduced if the
three concepts merge into one with clearly defined objectives and
principles. Statements in the questionnaire suggest however that the
application of the three concepts can be very similar and lead to similar
outcomes as the definition and perception of principles vary between
actors, some of which see the three concepts as being close to identical.
It can therefore be argued that the foundation for conceptual differ-
ences is strongest in legislative documents and guidelines, and that
practical application diminishes conceptual differences initially
founded in such documents. One could also argue that if objectives of
EBM, EBA and EA are formulated in order to fit the overall planning
objectives, it would go against the core value of these concepts, of
which two include the word “based”. This word indicate that the con-
cepts should provide the foundation for the rest of the planning process,
which involves the formulation of overall objectives, thus basing MSP
objectives on objectives of EBM, EBA or EA and not the other way
around. Following this, it would go against the overall purpose of EBM,
EBA and EA if objectives of these concepts are not clear from the be-
ginning. The power of defining EBM, EBA and EA objectives should
therefore not be left to individual planning units.
5. Conclusion
The increasing pressure on marine space and resources has resulted
in a growing use of concepts that incorporates ecosystem perspectives
into marine planning. This development also entails a growing need for
conceptualisation and operationalisation of such concepts, which has so
far been inadequate. The three concepts of EBM, EA and EBA were in
this assessment found to be the most popular concepts in this context.
The three concepts are in many cases used interchangeably or without
distinction by MSP researchers and practitioners, which was the case in
38% of the 111 documents coded for this article (or 71% of the 62
documents that include more than one concept). In the conducted
questionnaire, 71% of respondents see the three concepts as being
neither identical nor completely distinct. The document analysis
showed how EBM and EA share the same principles and how EBA is
often not defined or defined by EBM or EA definitions. The sparse de-
finitions of EBA could be particularly serious in the EU, as EBA is a
central element of the MSFD and MSPD thus playing an imperative role
in ensuring good environmental status as aimed for in these directives.
Of the found principles, EBM definitions focus on acknowledging in-
terlinkages to a higher extent than the other concepts, while EA defi-
nitions put more emphasis on considering ecological/environmental
factors and EBA is stronger linked to the practice of cumulative impacts
assessments. Differences were also found when it comes to the objec-
tives of EBM, EBA and EA. Objectives of co-existence were only found in
EBM definitions, while objectives of good environmental status and im-
pact management were only found in EBA definitions.
MSP practitioners and researchers interviewed through the ques-
tionnaire showed a wide range of (and in some cases opposing) per-
ceptions of the three concepts and how they are connected. These
varied and opposing perceptions of the three concepts supports the
findings from the literature analysis, which revealed a messy ocean of
concepts, principles and objectives. Following this, 67% of the re-
spondents found it confusing to some extent that three so similar con-
cepts are used in MSP processes. This level of confusion proves by itself
the need to increase the clarity of what these concepts entail and how
they relate to each other. Respondents expected the confusion from
having to relate to all three of the concepts could have negative con-
sequences for the planning processes and outcomes.
In order to avoid this, it is imperative that actors and stakeholders in
MSP processes are aware of how different perceptions of EBM, EBA and
EA can vary both between and within each concept. A heightened
awareness makes it possible to question and make requirements for
objectives based on EBM, EBA or EA early in MSP processes, and thus
create more holistic and comprehensive objectives for holistic marine
planning.
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- Apply the precautionary principle
- Balance objectives
- Consider cumulative impacts
- Consider ecological/environmental factors
- Consider economic factors
- Consider ecosystem services
- Consider global trends
- Consider social-cultural factors
- Decisions reflects societal choice
- Humans part of the ecosystem
Process
- Adaptive
- Appropriate spatial and temporal boundaries
- Apply best available technology
- Apply local knowledge
- Apply scientific methodology and knowledge
- Collaboration between management agencies
- Stakeholder involvement
- Transboundary
Appendix B. Questionnaire questions and answers
Number of responses:
• Distributed: 69
• Some answers: 20
• Completed: 41
What is your connection with Marine Spatial Planning?
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Fig. B.1. Answers to the questions: What is your connection with Marine Spatial Planning?
How would you define your role in MSP?
Fig. B.2. Answers to the question: How would you define your role in MSP?2
In which country are you working/studying? (no. of answers)







• South Africa (2)
• France (2)
• Ireland (2)
• The Netherlands (2)









Fig. B.3. Answers to questions of the respondent's knowledge on EBM, EBA and EA.3
Which concept(s) do you use the most often?
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Fig. B.4. Answers to the question: Which concept(s) do you use the most often?4
Does EBM represent a better practice than EA and EBA?
Fig. B.5. Answers to the question: Does EBM represent a better practice than EA and EBA?5
Does EBA represent a better practice than EA and EBM?
Fig. B.6. Answers to the question: Does EBA represent a better practice than EA and EBM?6
Does EA represent a better practice than EBM and EBA?
Fig. B.7. Answers to the question: Does EA represent a better practice than EBM and EBA?7
Have you experienced different understandings of one of these concepts? For example a situation where you and someone else had
different opinions/perceptions on what EBM, EBA and/or EA entail.
Fig. B.8. Answers to the question: Have you experienced different understandings of one of these concepts? For example a situation where you and someone else had
different opinions/perceptions on what EBM, EBA and/or EA entail.8
Do you find it confusing that three so similar concepts exist?
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Fig. B.9. Answers to the question: Do you find it confusing that three so similar concepts exist?9
Other, open questions:
How is your work related to MSP?
What is your profession?
Why do you use EBM the most?
Why do you think EBM is better? (please elaborate)
Why do you use EBA the most?
Why do you think EBA is better? (please elaborate)
Why do you use EA the most?
Why do you think EA is better? (please elaborate)
What are according to you the similarities, if any, between the three concepts?
What are according to you the differences, if any, between the three concepts?
Can you give an example or describe a situation where there was a different understanding of one of the concepts? Who/what was involved (a
colleague, a publication, another researcher/planner etc.) and how did your understadings differentiate?
How have different understandings of the concepts affected your work? For instance, did you start using another concept more or did it change
your own understanding of the concepts?
Why do you think all three of these concepts are used in MSP processes and plans?
What do you think could be the result of having three so similar concepts related to MSP?
What is your definition of an Ecosystem-based Approach (EBA)? Please describe how you would define EBA.
What is your definition of an Ecosystem Approach (EA)? Please describe how you would define EA.
What is your definition of an Ecosystem-based Management (EBM)? Please describe how you would define EBM.
Do you have any other comments on the use of EBM, EBA and EA?
Appendix C. Concepts found in the coded literature
- Adaptive Ecosystem Approach
- Ecosystem Approach
- Ecosystem-based Approach
- Ecosystem-based Adaptive Management
- Ecosystem-based Governance
- Ecosystem-based Management
- Ecosystem-based Management Approach
- Ecosystem-based Marine Management
- Ecosystem-based Marine Spatial Planning
- Ecosystem Governance
- Ecosystem Management
- Ecosystem Management Approach
- Ecosystem Oriented Approach to Management
- Ecosystem Principles Approach
- Ecosystem Services Approach
- Ecosystem Services Valuation
- Integrated Ecosystem Management
- Large Marine Ecosystem Approach
- Marine Ecosystem-based Management
- Marine Ecosystem Management
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Abstract 
Marine spatial planning (MSP) is currently practiced by almost half of the world’s nations. 
While some countries are working on their second, third or fourth round of MSP, many 
are going through their first round of marine spatial planning. Thus, there are experiences 
to share and to reflect upon. Current practices of MSP shows a minimum of ecosystem-
based approaches, which indicates a need to develop the practice further. This paper 
examines and compares best practices, selected by MSP experts, of how to take an 
ecosystem-based approach in MSP and presents a checklist of concrete actions for an 
ecosystem-based approach. The consulted experts consider close connections to other 
policies, such as the Marine Strategy Framework Directive and the Habitat Directive, as 
key to an efficient ecosystem-based MSP process. While most experts think there is a need 
for more, preferably localised and specific, guidelines, some find the existing guidelines 
adequate but find the knowledge of how to operationalise them inadequate. The selection 
of best practices is diverse and suggests many different ways to practice ecosystem-based 
MSP. 
Keywords Ecosystem-based Approach; Marine Spatial Planning; Marine 
Strategy Framework Directive; Ecosystem-based Management; Marine Spatial 
Planning Directive 
Introduction 
Marine ecosystems all around the world are in demise due to pressures from 
human activities, such as fishing, shipping, resource extraction and climate 
change (Ehler and Douvere, 2009; European Environment Agency, 2019). 
Marine spatial planning (MSP) has been suggested as part of the solution by 
establishing “(…) a more rational organization of the use of marine space and the 
interactions between its uses (…).”(Ehler and Douvere, 2009). A key element of 
MSP is to implement ecosystem-based management (EBM) (Ehler and Douvere, 
2009). In the EU Directive for MSP the concept of EBM is included through the 
ecosystem-based approach (EBA) concept (EU Directive 2014/89/EU). While 
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there has been some debate, concerning the two concepts as well as the concept 
of Ecosystem Approach (EA), there is a substantial overlap among the three 
(Kirkfeldt, 2019). The three concepts are all focused on having a holistic, 
systemic perspective on ecosystems rather than species, with an assessment of 
the state of ecosystems as a foundation for the planning of activities (in contrast 
to having environmental assessments late in the planning process), with the 
purpose to manage cumulative impacts and to ensure ecosystem health 
(Kirkfeldt, 2019). For this paper, EBA is applied as a representation for all three 
concepts.  
    While EBA is central to the MSP practice, signs of EBA in MSP are few, and there 
is currently a trend that MSP processes are more oriented towards blue growth 
than they are ecosystem-based. In a study of 44 marine spatial plans, 27 plans 
(two thirds) were not considered ecosystem-based, as defined in that publication 
(Trouillet, 2020). As of now, 79 nations are practising MSP. For most, it is their 
first MSP process while some (15 nations) already have implemented plans in 
place (UNESCO, 2020). Being an adaptive practice, MSP is a continuous process 
that requires recurrent monitoring, evaluation and updating (Ehler and Douvere, 
2009). Thus, with the continuous degradation of marine ecosystems and the 
increasing level of maritime activities, MSP practices will continue to grow in 
numbers, and so will the importance of having efficient EBA practices in MSP. 
    As of now, the concept of EBA has been widely debated, not only in terms of 
what it entails conceptually but also, more importantly, how to practice EBA in 
MSP (Ansong et al., 2017; Arkema et al., 2006; Katsanevakis et al., 2011; Tallis et 
al., 2010). Within the EU Directive on MSP (MSPD, EU Directive 2014/89/EU) 
EBA is hardly defined, even though the Directive requires that “(…) maritime 
spatial planning should apply an ecosystem-based approach (…)”. While EBA is not 
defined, three purposes are mentioned in the Directive; 1. To ensure “(…) that 
the collective pressure of all activities is kept within levels compatible with the 
achievement of good environmental status (…)”, 2. To ensure “(…) that the 
capacity of marine ecosystems to respond to human-induced changes is not 
compromised (…), and 3. To contribute to “(…) the sustainable use of marine goods 
and services by present and future generations (…)” (EU Directive 2014/89/EU). 
The focus is thus on ensuring and improving the environmental status, 
ecosystem resilience and ecosystem health. Other documents on EBA/EA/EBM 
suggest similar objectives (CBD, 2004; Ehler and Douvere, 2009; HELCOM-
VASSAB, 2016; McLeod et al., 2005), however, examples of EBA practices in MSP 
have so far been scarce, partly due to a lack of general experience, with MSP 
being a recent planning practice (Trouillet, 2020).   
    While the openness of the MSPD pertaining to EBA can be attributed to a lack 
of experience and knowledge of MSP, the ambiguity also functions as a political 
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tool that allows EU Member States to decide for themselves, what EBA means in 
their case and how they want to approach it. Policy ambiguity is a characteristic 
of policies that are likely to involve conflicts or in policies for new practices 
(Matland, 1995; Stone, 1997). MSP can be considered both prone to conflicts and 
a newly developed practice. The political scientist Henry Kissinger defined this 
type of policy ambiguity as ‘constructive ambiguity’ which is a “deliberate use of 
ambiguous language in a sensitive issue in order to advance some political 
purpose” (Berridge and James, 2003). The less constructive or - in worst case – 
destructive outcome of policy ambiguity can be symbolic policy implementation, 
in which, as the word indicates, there is no real effect of the policy, or as an 
experimental implementation, in which actors might take advantage of the 
ambiguity to promote own agendas (Matland, 1995).   
    Due to MSP being a recent practice, the high level of ambiguity concerning EBA 
and the outcomes of ambiguity, this paper sets out to decrease the level of 
ambiguity concerning the practice of EBA, by examining some of the best 
practices of ecosystem-based MSP in the world. This results in an overview of 
what makes an efficient EBA as well as a catalogue of concrete actions to take 
when attempting to perform an ecosystem-based MSP. 
Methodology 
The search for ‘best practices’ of ecosystem-based MSP is here based on MSP 
expert consultations (questionnaire questions can be found in Supplementary 
Materials SM0). Respondents were found through scientific and social networks 
(such as the MSP research network1, the European MSP platform2 and twitter). 
It lead to 29 completed surveys in which respondents gave their perspectives on 
‘best practices’ of ecosystem-based MSP, as well as their own perception of what 
EBA entails. The content of the responses was coded in Nvivo in order to assess 
systematically which criteria the experts consider part of an ecosystem-based 
MSP process (see figure 1). The full list of criteria for an ecosystem-based MSP, 
mentioned by the experts can be seen in the Supplementary Material SM1. 
     The experts listed 24 different national MSP practices and eight MSP projects 
in which an EBA had been successfully performed (see Supplementary Material 
SM3 for the full list). Eight practices were mentioned by more than one 
respondent, and these were chosen for further assessment. The eight MSP 
practices were studied through a desk study and were then compared with the 




each country were compared in order to locate potential similarities or 
differences among the ‘best practices’ of ecosystem-based MSP.   
Figure 1. The methodological framework of the research presented 
in this paper. 
Results 
The 29 experts have a combined experience from 24 different countries, (see 
Supplementary Materials SM2). Most of them identify as researchers (15), while 
nine identify as planners, three identify as consultants and six as something else 
(e.g. analyst). Some identified with more than one category. The following two 
sections present a checklist of criteria for an efficient EBA and ‘best practices’ of 
ecosystem-based MSP respectively, as suggested by the experts. 
Defining an efficient EBA 
The list of criteria for efficient EBA practices provided by the respondents was 
far from unanimous and short (see table 1 for the most cited criteria and the 
Supplementary Materials SM1 for the full list of code categories). The checklist 
Problem 
Policy ambiguity pertaining to EBA enables non-ecosystem-based 
practices.  
Goal 
To reduce ambiguity by improving the understanding of what an 
efficient EBA is.  
Methodology 
Expert input on criteria for and ‘best practices’ of EBA. 
Coding 
’Best practices’ of 




consists of different criteria that relate to different stages and elements of an 
ecosystem-based MSP.  
    The criterion to have close connections to other frameworks was mentioned 
most frequently (9). The experts mentioned the Marine Strategy Framework 
Directive (directive 2008/56/EC, MSFD), the Water Framework Directive 
(directive 2000/60/EC, WFD), the Habitat Directive (directive 92/43/EEC, HD) 
and the Convention on Biological Diversity (CBD), of which the MSFD was the 
most emphasised. As one respondent stated: “In the European context it 
[ecosystem-based MSP] should be integrated and in synergy with the MSFD 
framework”. Five respondents further emphasised how the MSP process should 
be linked to the MSFD through the objective for good environmental status 
(GES), for example to apply GES from the first planning stage of MSP. As a 
respondent suggested: “Countries should firstly gather data as regards the Good 
Environmental Status (GES) quality of their marine, and seek to implement a plan 
to improve this status where necessary. Spatial planning plays a part in this, in that 
no activities that cause further deterioration in areas already not at GES should be 
allowed to take place”. This respondent sees the importance of setting GES as 
both a framework for data collection and as an overall objective of MSP, which 
was a perspective shared by many of the respondents. Another respondent 
suggested using MSFD indicators and descriptors in the monitoring stage of MSP. 
    Several of the criteria in table 1 are concerned with data/knowledge inputs to 
the MSP process. While some experts (5) emphasize the data driven character of 
MSP processes (as opposed to driven by political/stakeholder agendas), others 
(6) highlight the importance of stakeholder involvement early in the process
“(…) in order to collect as much useful information as possible and to get alerts
when things might get wrong”, as formulated by one expert. Another respondent
brought attention to the importance of closing important data gaps: “MSP should
be based on sound scientific data and efforts should be made to fill in some major
knowledge gaps (where I have worked there is usually hardly any data available,
even most basic data is missing.)”. Significant knowledge gaps can therefore be
seen as a main barrier for a data-driven EBA.
  The assessment of the environmental status and environmental impacts of 
activities are two other criteria that are challenged by an insufficient data 
foundation. Several of the criteria in table 1 relate to these practices. Two 
respondents mentioned the importance of a strategic environmental impact 
assessment (SEA). Cumulative impact assessments (CIA) and assessments of the 
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environmental/ecological status were both mentioned by four respondents. The 
performance of a CIA was seen as a guarantee “(…) that ecosystems are fully 
included and that land-sea interactions also are indirectly included”, which 
involves another action, mentioned by two respondents, i.e. 12. Consider land-
sea interactions. Again, data gaps were mentioned as a main barrier, this time 
pertaining to CIA. One respondent stated: “(CIA) is a very important process to 
ensure that the many marine uses do not put too high pressures on the 
environment. However, it is very difficult to evaluate this in practice due to 
knowledge gaps”. Once again, this emphasises the dependency on data if an 
efficient ecosystem-based MSP is to be ensured.  
Another theme on the EBA checklist (table 1) is the uncertainty that comes with 
MSP. Four respondents highlighted the importance of building scenarios, in 
which climate change should be included (mentioned by three): “Visioning and 
scenario planning is essential to make operative steps towards forward looking 
MSP, also considering uncertain futures and changing conditions because of - for 
instance - climate change effects”, as formulated by one expert. In relation to this 
uncertainty, four respondents also highlighted that ecosystem-based MSP 
applies the precautionary principle, which entails only allowing activities with 
negative impacts if all other options are considered, having mitigation and 
compensation as the very last option (mentioned by two).   
    The list of EBA criteria provided by the experts shows that performing an EBA 
is not a simple task. It should be strongly connected to the MSFD and other 
Table 1: A check-list of criteria for an efficient EBA. Criteria that were mentioned by 
more than one respondent. Number of citations in (). 
1. Close connection to other policies 
such as the MSFD (9)
2. Monitoring (6) 
3. Stakeholder
engagement/involvement (6) 
4. Data driven (5)
5. Best available
data/knowledge/technology (5) 
6. Adaptive management (4) 
7. Assessments of 
environmental/ecological status (4)
8. Building scenarios (4) 
9. Cumulative impact assessments (4)
10. Precautionary principle (4)
11. Climate Change considerations (3)
12. Consider land-sea interactions (2)
13. Having clear objectives (2) 
14. Identify existing ecosystems, 
habitats and ecosystem services 
(2)
15. If negative effects, look for 
alternatives (2)
16. Last option is mitigation and 
compensation (2)
17. Multi-dimensional (2) 
18. Promote conservation and 
restoration activities (2)
19. Promoting MPAs (2)
20. Strategical environmental 
assessments (2)
21. Use of software for modelling (2) 
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relevant policy frameworks and draw on objectives and indicators within these 
frameworks. It also involves highly data-demanding assessments of ecological 
and environmental statuses, monitoring as well as impact assessments, and it 
involves taking a precautious approach, by building scenarios including impacts 
of climate change. Not least, EBA requires that any degradation of the current 
environmental status should be avoided, for example by having mitigation and 
compensation as last resort. How to integrate all of these actions and 
considerations in one MSP process may seem impossible but some countries 
have shown efficient ways of approaching this task. These are evaluated in the 
following.  
Best practices 
The consulted MSP experts predominantly mentioned national practices as 
examples of ‘best practices’ for ecosystem-based MSP, thus the focus of the 
following is on national practices, followed by a short summary of other 
examples of ‘best practices’. Eight national practices were mentioned by more 
than one expert and were therefore further evaluated. The eight countries as well 
as the origin of MSP experience of the experts, who pointed to these practices, 
can be seen in the table below. 
 
Table 2. The eight national practices pointed to by two or more experts and the expert’s 
answer to "In which country have you primarily built your knowledge/experience on MSP?". 
Some experts had primary experience from more than one country. Numbers in () 
indicate if more than one expert have experience from this country. 
‘Best practice’ of 
MSP 
Primary origin of experts’ experience in MSP 
Sweden Denmark (2), Germany, Italy, Latvia, Sweden, United Kingdom 
Latvia Bulgaria, Denmark, Germany, Latvia, United Kingdom 
Shetland islands Italy, Portugal, Scotland, United Kingdom (2)  
Belgium Belgium, Bulgaria, Portugal, Spain 
Australia Barbados, Bulgaria, Costa Rica, Greece, Italy, Mexico, Namibia, 
Portugal 
Scotland Ireland, Latvia, Scotland (2), United Kingdom,  
The Netherlands Cyprus, The Netherlands (2) 
Palau Barbados, Costa Rica, Greece, Italy (2), Mexico, Namibia 
National Practices 
While Sweden has not yet finalised their first MSP process, the Swedish practice 
was mentioned by the highest number of experts. Experts pointed in particular 
to the Swedish current status report, the use of the tool SYMPHONY and the 
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Green Infrastructure Approach, for why the Swedish practice is a good example 
of ecosystem-based MSP. Initial steps of the Swedish process involved the 
assessment of the current status (SwAM, 2015) and the building of a roadmap 
(Havs- och vattenmyndigheten, 2016). Both processes had close connections to 
the MSFD. A key element of the SYMPHONY tool is the assessment of cumulative 
impacts from the combined pressure of maritime activities, a criteria for EBA 
(see table 1) (Hammar et al., 2020; SwAM, 2020). Another element of the 
Swedish MSP process, mentioned by the experts, was the Green Infrastructure 
Approach, which aims at ensuring conditions for the promotion of natural values 
“by introducing different types of spatial protection measures for natural values 
and their coherent structure”(Translated from Swedish) (Havs- och 
vattenmyndigheten, 2016) (For more on the Green Infrastructure Approach see 
(HELCOM-VASAB, 2016)). In addition, other experts pointed to the Swedish 
focus on environmental protection, inclusion of climate change refugia analysis 
(see e.g. (Morelli et al., 2016) for more on climate refugia analysis) and their use 
of spatial decision support tools.   
    The Latvian marine spatial plan has been in place since its implementation in 
May 2019 (Ministry of Environmental Protection and Regional Development, 
2019). The plan was developed by the Latvian Ministry of Environmental 
Protection and Regional development, who followed the HELCOM-VASAB 
guidelines for the implementation of EBA through MSP (HELCOM-VASSAB, 
2016). By following these guidelines, EBA is practiced from the very beginning, 
ensuring an assessment of the current status of the marine environment as the 
first step (number 7 in table 1), in which MSFD indicators and descriptors were 
used as a framework for how to assess the environmental status (Veidemane et 
al., 2017). Furthermore, a monitoring programme was developed, and social and 
economic impacts of the plan were evaluated in close connection to the national 
implementation of the MSFD (Ministry of Environmental Protection and 
Regional Development, 2019). Another important element of the HELCOM-
VASAB guidelines is the assessment of ecosystem services, which two of the 
respondents mentioned as their reason for why Latvia was considered to be 
among ‘best practices’.   
    The first marine spatial plan for the Shetland Islands was in place in 2008, and 
the plan has since then been updated three times with the most recent one being 
the fourth edition (Shetland Islands Council and NAFC Marine Centre, 2015). In 
2016, a new planning process for a marine regional plan was initiated, which is 
currently under consultation (Shetland Islands Marine Planning Partnership, 
2019). The regional plan aims to contribute to the achievement of GES “(…) 
particularly in relation to spatial measures. The policies in the SIRMP [Shetland 
Islands Regional Marine Plan] consider how activities can shape the marine area 
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to support the goals of these Directives [WFD and MSFD], as well as those of other 
relevant pieces of EC legislation.”(Shetland Islands Marine Planning Partnership, 
2019), which indicates a close connection to other policies. The Sustainability 
Appraisal estimates the cumulative impact of the planned activities based on 
three scenarios (Shetland Isles Council and UHI and Marine Scotland, 2019), and 
the plan puts strong emphasis on incorporating climate change mitigation and 
adaptation measures, with an inherent use of the precautionary principle 
(Shetland Islands Council and NAFC Marine Centre, 2015).  
    MSP was implemented into Belgian legislation in 2012 with an amendment of 
the Marine Environment Act (European MSP Platform, 2020). In 2014, the first 
plan was adopted through the enactment of the Royal Decree to establish the 
marine spatial plan (FPS Public Health Food Chain Safety and Environment, 
2014). In 2017, a revision of the first plan was initiated. The second marine 
spatial plan (2020-2026) came into force in March 2020. The process involved 
stakeholders both informally and formally, and an SEA was carried out as 
according to EU legislation. One of the basic principles in the new plan is the 
establishment of thresholds, which involves a continuous updating of data on, 
and monitoring of, the environmental and ecological status as defined in the 
MSFD and WFD. Good environmental and ecological status are mentioned as two 
of the main environmental objectives of the MSP process (Royal Decree MSP 
2020). With the new plan, a new MPA is created, in addition to four already 
existing MPAs, and one area for bird protection will be expanded (FPS Public 
Health Food Chain Safety and Environment, 2020). 
    The Great Barrier Reef Marine Park (GBRMP) was established in 1975 with the 
adoption of the Great Barrier Reef Marine Park Act 1975 (Australian 
Government, 2016). While the main objective of the GBRMP is to “(…) provide for 
the long term protection and conservation of the environment, biodiversity and 
heritage values” (Australian Government, 2016), the act sets a list of goals to be 
achieved if they are not in conflict with the main objectives. The goals are focused 
on sustainable use, recreational, economic, cultural and research activities 
(Australian Government, 2016). One of the experts pointed to the use of the 
DPSIR (Driver-Pressure-State-Impact-Response) framework, which is a “causal 
framework for describing the interactions between society and the environment” 
(European Environment Agency, 2020). It has been used in the management of 
the GBRMP to structure environmental assessments and with the purpose of 
assessing and understanding cumulative impacts (Anthony et al., 2013; 
GBRMPA, 2013; Great Barrier Reef Marine Park Authority, 2017). 
    The Netherlands has had a formal marine spatial plan in place since 2009. The 
National Water Plan, which contains the Marine Spatial Plan 2009–2015, was the 
first formal MSP. Priority was given to activities of national importance for the 
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Netherlands, such as sand extraction and replenishment, sustainable (wind) 
energy, oil and gas extraction, CO2-storage, shipping, and military areas. In 2015, 
the second formal MSP (Second National Water Plan that contains the North Sea 
Policy 2016–2021) was published (de Vrees, 2019; Keijser et al., 2020). The 
Policy Document of the North Sea 2016-2021 was developed in close connection 
to the implementation of MSFD, the HD, the WFD and the Malta convention 
(Dutch Central Government, 2015). In particular, the objective of GES (as 
formulated in the MSFD) is a key objective of the Dutch marine plan. The Dutch 
plan includes an assessment framework for permit applications e.g. for wind 
farms or sand extractions (Dutch Central Government, 2015). In addition, permit 
applicants for wind farms are assessed according to the Framework for 
Assessing Ecological and Cumulative effects (in Dutch: Kader Ecologie en 
Cumulatie (KEC)), that has the objective “to clarify how cumulative ecological 
effects must be charted”(Dutch Central Government, 2015), in addition to 
determining which mitigation measures are needed. Climate change impacts are 
addressed with information from the monitoring and analysis of the marine 
strategy, and sought mitigated by encouraging renewable energy and CO2-
storage technologies. Land-sea interactions are considered “insofar as this 
pertains to the direct physical relationship, such as the location of a port and a 
shipping route (…)” and additional information is sought from neighbouring 
countries on how to integrate land-sea interactions into MSP (Dutch Central 
Government, 2015). The plan suggests and presents four MPAs in addition to the 
three already existing MPAs. 
     The objectives of the Marine Plan of Scotland 2015 were formulated in 
relation to the achievement of GES and the 11 descriptors of the MSFD. In 
addition to specific sectoral, legislative requirements for the regional planning 
processes, the plan also sets out basic legislative requirements, including “1) 
Assessing the condition of the region. 2) Summarising the significant pressures and 
impact of human activity. 3) Setting economic, social, marine ecosystem and 
climate change objectives.” (numbers added) (Scottish Government, 2015), 
which address several of the key EBA criteria of figure 1 (mainly: 7, 9 and 11). To 
support the regional MSP processes, the planning process of the national marine 
plan involved the development of Scotland’s Marine Atlas, which presents an 
assessment of the condition of the Scottish seas, as well as a summary of impacts 
and pressures from human uses (Scottish Government, 2011). The atlas presents 
climate change as one of the most threatening pressures (along with fishing), and 
thus the national marine plan considers actions for climate change mitigation 
and adaptation for each sector (Scottish Government, 2015). 
    The Palauan plan was established with the enactment of the Palau Marine 
Sanctuary Act in 2015 (Republic of Palau, 2015). With this act, the ancient, 
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Palauan, conservation tradition, Bul (a local practice in which the Council of 
Chiefs placed restrictions on fishing in vulnerable reef areas (IOC and UNESCO, 
2020)), was applied to the entire EEZ. The act establishes one of the largest 
conservation areas in the world, a no-take zone covering 80% of the Palauan EEZ. 
The remaining area is dedicated to domestic fishing activities, i.e. landings are 
going to the domestic market instead of export (Republic of Palau, 2015). The 
plan will be fully implemented at the end of 2020 (Global Island Partnership, 
2019; PEW, 2020). With the enactment of the Palau Marine Sanctuary Act, an 
environmental impact fee of 100$ is required from each international visitor. A 
portion of the environmental impact fee goes to a trust fund, which has the 
purpose to enable surveillance and monitoring activities and to support eco-
tourism. With this initiative, tourists are providing financial support to the 
conservation of the nature that likely brought them to Palau (Republic of Palau, 
2015).  
    In table 3, each of the eight countries is evaluated according to the criteria 
presented in table 1.  
Other efficient EBA Initiatives 
While the focus has so far been on national practices, the consulted experts also 
mentioned a list of projects that were not related to one single, national MSP 
process. In particular, projects of the Baltic Sea were mentioned. These include 
the ECOMAR3, Pan Baltic Scope and BALANCE4  projects. The BALANCE project 
ran from 2005-2007 with the purpose to develop tools for MSP, which involved 
the development of the “blue corridor” concept and habitat mapping (BALANCE, 
2007). Pan Baltic Scope ran from 2018-2019 and was likewise focused on tool 
development through cross-border collaboration on topics such as EBA, 
cumulative impact assessment and green infrastructure concept (Pan Baltic 
Scope, 2018). The ECOMAR project ran from 2018-2020 and was focused on 
performing a cumulative impact assessment for the Danish EEZ, including the 
development and testing of tools (NIVA Denmark, 2018). Other projects that 
were mentioned by the experts include case studies in the SIMWESTMED5 and 
3 Short for: Development and testing of a data-driven framework for ecosystem-
based marine spatial planning 
4 Short for: Baltic Sea Management – Nature Conservation and Sustainable 
Development of the Ecosystem through Spatial Planning 
5 Short for: Supporting Implementation of Maritime Spatial Planning in the Western 
Mediterranean region  
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Table 3. The performance of the MSP practices, pointed to by MSP experts, for each EBA 
criteria, presented in table 1. Deep blue: yes, light blue: to some extent, white: no/lacking 
information. SWE: Sweden, LAT: Latvia, SHT: Shetland Islands, BEL: Belgium, AUS: 
Australia, SCT: Scotland, NED: The Netherlands, PAL: Palau. 
SWE LAT SHT BEL AUS SCT NED PAL 
1) Close connection to other 





5) Best available 
data/knowledge/technology
6) Adaptive management
7) Assessments of 
environmental/ecological status 
8) Building scenarios 
9) Cumulative impact
assessments
10) Precautionary principle 
11) Climate Change 
considerations 
12) Considers land-sea 
interactions 
13) Having clear objectives 
14) Identify existing ecosystems, 
habitats and ecosystem services 
15) If negative effects, look for 
alternatives 
16) Last option is mitigation and 
compensation 
17) Multi-dimensional 
18) Promote conservation and 
restoration activities 
19) Promoting MPAs 
20) Strategic Environmental 
Assessment
21) Use of software for 
modelling 
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SUPREME6 projects and the Adriplan7 project. The Adriplan project took place in 
the Adriatic-Ionian region and ran from 2013-2015. It was aimed at delivering 
an approach for cross-border MSP and included inter alia the assessment of 
cumulative impacts for selected areas (European MSP platform, 2020). The 
SUPREME and SIMWESTMED projects both took place from 2017-2018 in the 
Eastern and Western Mediterranean Sea, respectively. Both projects aimed at 
supporting national implementations of the MSPD with a particular focus on 
cross-border collaboration. Pilot projects were as well carried out involving the 
assessment of cumulative impacts (Loyer and Carval, 2019; SUPREME, 2020). 
    In addition to the projects presented above, experts also mentioned specific 
analytical approaches for efficient EBA, both as part of a national MSP process or 
as a standalone approach. These included the Large Marine Ecosystem (LME) 
approach and the Biological Valuation Mapping (BVM) practice. The LME 
approach is aimed at operationalising ecosystem-based management through a 
five-moduled strategy for assessing and monitoring LMEs and for the planning 
of actions for healthy ecosystems (GEF LME:LEARN, 2017). BVM functions as a 
baseline map in which the value and distribution of ecological and biological 
elements are mapped. In particular, it is used to locate areas with high biological 
value to inform planning and management processes and to reduce the level of 
risk by facilitating a more precautious approach (Ehler and Douvere, 2009). 
Discussion 
Having gone through the suggested practices for efficient EBA, no unanimous 
model for EBA appears. On the contrary, none of the presented practices has 
approached the EBA practice in the same way. However, in this diverse picture, 
the differences are what makes the practices alike. In some way, they have all 
approached the task in an innovative manner, developing and using tools or 
frameworks in new ways. While Australia is seen as a frontrunner for MSP and 
MPAs in the establishment of the GBRMP, Sweden is praised for the development 
and application of the SYMPHONY tool. Latvia is complimented for its inclusion 
of an ecosystem service assessment, and Palau was one of the first nations in the 
world to make conservation a main priority. The Netherlands is recognised for 
its development of the KEC framework and in Scotland, it was the development 
of the Marine Atlas that was noticed by respondents. It is clear from the national 
initiatives that each country is trying to find their own way of interpreting EBA 
and figuring out how to implement it. It is also clear, that so far, there is no single 
way of doing this. However, from the checklist of EBA criteria given by the 
6 Short for: Supporting Maritime Spatial Planning in the Eastern Mediterranean 
7 Short for: Adriatic Ionian maritime spatial Planning 
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respondents (table 1), the presented practices seemed to be performing 
particularly well on promoting MPAs, assessing (cumulative) impacts, and 
evaluating ecosystem services. The more recent, European, practices (Sweden, 
Latvia, Belgium, the Shetland Islands, the Netherlands and Scotland) were in 
general well connected to the MSFD and WFD frameworks (the most mentioned 
EBA criteria), in particular through the GES objective and descriptors. What can 
be learned from the diverse picture of ecosystem-based MSP practices is how 
EBA can be practised in many ways, while the criteria in table 1 can be used as a 
guideline for how to practice an efficient EBA. 
    The presented initiatives do also have in common that they require a 
substantial amount of spatial data on ecosystem components and pressures from 
activities. It would therefore seem that a well-performed EBA requires an 
extensive supply of data along with a spatial (potentially modelled) analysis of 
this data, however “(…) the practice requires quite a lot of data, which is generally 
still sparse for the marine areas”, as formulated by one respondent. In practices 
where data is lacking, an efficient EBA can be practiced by implementing the 
precautionary approach to the fullest, and focus on conservation objectives, such 
as the Palauan plan.      
    The importance of data was as well highlighted by several respondents as a 
main barrier for EBA practices, along with the lack of knowledge for how to 
practice an EBA and lack of political will. One respondent pointed to the policy 
ambiguity of the directive as a major barrier for creating an operational guideline 
for EBA: “The flexibility among countries on how to do MSP (…) makes it difficult 
to create an ecosystem-based approach guideline. (…) I think the flexibility as well 
as the knowledge gaps will probably mean that such a guideline will not be created 
in the near future”. This respondent believes the outcome of said flexibility, i.e. 
the ambiguous formulations of the MSPD, will be destructive for the environment 
“the trade-offs [of the flexibility] being political decisions instead of being first-
and-foremost environmental concerns”. This trade-off, in which political decisions 
steer the agenda instead of environmental objectives, is a common outcome of 
experimental implementations (as defined by Matland (1995)). According to 
Matland (1995), experimental implementation can take place when levels of 
ambiguity are high as is the case of the MSPD.  
    When asked if there are sufficient guidelines on how to perform EBA, the 
majority of the respondents replied ‘No, not quite’ (see figure 2) Some 
respondents believes EBA “is still perceived as a theoretical concept” and that “the 
definition is quite abstract”, as two of the respondents stated, which means that 
“(…) there are many guidelines, but little guidance on what the theoretical means 
in practice!” as formulated by a third respondent. There was however also a 
substantial part of the respondents (9) who thinks the level of guidelines is 
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sufficient (or almost sufficient). Some emphasised that it is impossible to provide 
guidelines for all cases: “MSP is complex. Even if guidelines do exist they are rarely 
used (…)” and another respondent suggested “(…) it is more likely that lack of 
guidelines isn't the problem but lack of political will”. One respondent thought the 
number of global guidelines is sufficient, but that more localised guidelines are 
needed: “There are quite a few examples of guidance documents providing 
clarification of the approach on a conceptual level, and largely on a global scale. 
Far fewer examples of regional/local guidance documents can be found which may 
be useful in management at implementation level”. Attempting to develop one 
guideline for all MSP processes is likely to be inefficient as cases such as the 
Netherlands and Palau vary immensely. Another respondent supports the 
suggestion of having more operational guidelines: “more precise guidelines are 
needed on how to better apply an EBA in the different steps/actions carried out in 
MSP”. It would seem that in general, respondents agree that the number of 
















Do you think there are sufficient 
guidelines for how to take an 
ecosystem-based approach?
Figure 2. Answers for the question: Do you think there are 
sufficient guidelines for how to take an ecosystem-based 
approach? 
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localised and operational guidelines are needed. One respondent suggested the 
MSPD could be supplemented by a Common Implementation Strategy similar to 
the ones for the MSFD and the WFD (European Commission, 2020a, 2003). A CIS 
on the MSPD could provide more localised, specific and operational guidelines 
on EBA. The CIS process for the MSFD involved over more than 450 experts and 
stakeholders and has so far resulted in 15 guidance documents (available at 
(European Commission, 2020b)). A similar process and resulting guidance 
documents for the MSPD could reduce the level of policy ambiguity and thus 
reduce the risk of unfortunate trade-offs for the environment.   
Conclusion
The assessment of criteria for efficient ecosystem-based MSP and best practices 
as suggested by MSP experts exemplified the ambiguous and complex nature of 
EBA. The list of criteria was long, and best MSP practices perform EBA in widely 
different ways. Experts point to the ambiguity of the MSPD as cause for the 
diverse practice. While this can have constructive outcomes such as innovative 
approaches to, and developments of, EBA, it also challenges the implementation 
of EBA in MSP as it remains to be perceived as a theoretical concept, challenging 
to operationalise. Ultimately, this results in a lack of EBA practices, as indicated 
by (Trouillet, 2020). 
    The list of criteria presented in this paper proposes a guideline for efficient 
EBA. In particular, experts highlight the importance of having close connections 
to, and applications of, other policies such as the MSFD, WFD and HD, together 
with an initial assessment of the environmental/ecological status through 
(cumulative) impact assessments, as main criteria for efficient EBA. While 
impact assessments requires a substantial data foundation, if data is scarce, EBA 
can be practiced by prioritising conservation measures and practising the 
precautionary principle.    
    Based on the findings of the paper, the authors recommend a formulation of 
more operational and context specific guidelines, e.g. developed through a 
Common Implementation Strategy. Future guidelines could e.g. address how to 
integrate EBA with other key actions of MSP, e.g. how to use EBA to reduce 
conflicts, and how to apply stakeholder information in EBA practices. 
Furthermore, a continued sharing of experiences and methodologies is 
encouraged to support a continuous development of EBA practices to aim for a 
future in which all MSP practices are ecosystem-based. By strengthening the 
current EBA practice, MSP gets closer to achieving its full potential and mission 
of ensuring a sustainable future for the management of the sea.  
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SM0. Questions of the questionnaire 
In which country have you primarily built your knowledge/experience on MSP? 





What MSP process(es) or plan(s) do your perceive to be good examples of how 
to practice an ecosystem-based approach? - either based on your own 
experience or on what you have heard from others. Please be as specific as 
possible (location, time, title). 
In your opinion, what is the best way to practice an ecosystem-based approach 
in MSP? E.g. which actions does it involve? 
How would you in general define what taking an ecosystem-based approach 
means? 








Why? (please elaborate your answer) 
Thank you for your time and input. 
Please enter your email below, if you agree that I can contact you with follow 
up questions, and please add any comments/reflections you might have. 
SM1. Full list of respondents’ definition of EBA criteria 
- Actions for data gap closure
- Adaptive management
- Apply biogeographical scaling
- Apply DPSIR modelling
- Assess biodiversity impact
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- Assess environmental/ecological status
- BAK.BAT.BAD
- Based on sensitivity of ecological components towards pressures
- Based on spatial-temporal analysis
- Building scenarios
- CIA
- Close connection to other politics such as the MSFD framework
- Compliance and enforcement
- Consider Climate Change
- Considers land-sea interactions
- Data driven
- Establish the gap to GES
- Exclusion of potentially significant impacts
- Flexible
- Have sus. del. for marine systems of main objectives
- Having clear objectives
- Identify areas of high nature value
- Identify existing ecosystems, habitats and ecosystem services
- If negative effects, look for alternatives
- Include cultural aspects
- Inclusion





- Promote conservation and restoration activities
- Promote sustainable use of resources
- Promoting ecological connectivity
- Promoting MPAs




- Trade off analysis of different scenarios
- Transparency
- Understand dependency on ecosystems and eco-services
- Use software for modelling (such as R)





























SM3. Full list of best practices 
Nations/regions (number of times mentioned (if more than one)): 
- Australia, Great Barrier Reef Marine Park zoning plan, e.g 2014 (4)
- Azores MSP
- Baltic countries
- Barbuda, zoning plan
- Belgian MSP, e.g. 2009-2014 (4)
- Brazil, Ecological-economical Zoning, of Rio Grande do Sul State




- German, recent planning process
- Ireland MSP
- Kiribati (Phoenix Islands)
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- Latvia MSP (5)
- Maldives MSP
- Marine planning in Palau (2)
- Norway
- Polish MSP
- Rhode Island Ocean Special Area Management Plan (Ocean SAMP) -
2014
- Scotland, the Fishing Liaison with Offshore Wind and Wet Renewables
Group (FLOWW) Guideline document on the subject of “Fishing Liaison
Best Practice guidance for offshore renewables developers” in May
2008
- Scotland's National Marine Plan (2)
- Shetland MSP (4) e.g. the Marine Spatial Plan (SIMSP) - 2015
- Spain MSP
- Swedish MSP process (8)
- The Netherlands, e.g. policy document on the North Sea 2016-2021 (3)
Projects 
- AdriPlan (northern Adriatic, involving Italy, Slovenia, Croatia, etc.)
- Adriplan. In adriatic sea - Italy
- BALANCE project - Baltic Sea - 2007-2009
- Baltic Sea EU funded projects
- Belize Marine Invest project
- Case Studies from Projects: SIMWESTMED and SUPREME (no
implementation)
- ECOMAR project - Danish EEZ - 2018-2020
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Abstract
Ecosystems all over the world are under increasing pressure from human uses. 
As a result, species that provide key ecosystem services are threatened by 
extinction. The UN Sustainable Development Goal 14 (SDG 14) seeks to ensure 
sustainability below water by 2020; however, the ongoing biodiversity loss and 
habitat deterioration caused by human activities challenge the achievement of 
this goal. Marine Spatial Planning (MSP) is a developing practice with a similar 
objective to the SDG 14, albeit research shows that most MSP cases prioritise 
economic objectives above environmental objectives. This paper presents an 
assessment of how MSP can contribute to achieving SDG 14. Results are 
presented in three steps. First, a representative definition of what MSP is and 
what it aims for is presented. Secondly, activities that can be addressed through 
MSP are laid out. Lastly, the results of the two first steps are used to assess how 
MSP can contribute to the achievement of SDG 14 targets and indicators. This 
assessment shows a great potential for MSP to play a role in the achievement of 
the SDG 14. In particular, MSP can contribute tremendously to the SDG 14 
achievement by establishing Marine Protected Areas and trawling/fishing free 
zones. This prioritisation would presuppose a strong sustainability objective in 
which the health of ecosystems are prioritised above economic objectives.   
Key words: SDG 14; Maritime spatial planning; Sustainable development; 
Ocean governance; 
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1  Introduction 
The increasing level of interest in the marine space has put severe and diverse 
pressures on marine ecosystems. For this reason, the United Nations Sustainable 
Development Goal 14 (SDG 14), for Life Below Water, was formulated with the 
objective to “Conserve and sustainably use the oceans, seas and marine resources 
for sustainable development”[1]. To achieve this purpose, the UN SDG 14 
addresses a variety of topics, from marine pollution to ocean acidification, 
conservation of marine ecosystems, or fishing regulations, among others (see 
Table 1). Still, the 2019 status report on progress towards the SDGs concluded 
that the level of protection globally is inadequate and incapable of combating the 
major threats of ocean acidification, overfishing and eutrophication – even if the 
number of marine protected areas (MPAs) is growing worldwide. Indeed, it 
states that “(…) increased efforts and interventions are needed to conserve and 
sustainably use ocean resources at all levels”[2] .   
Table 1.  The United Nations Sustainable Development Goal 14. The SDG 14 consists of 
ten targets, and corresponding indicators, pertaining to the sustainable use and 
conservation of marine resources. These include topics such as marine pollution, ocean 
acidification, fishing regulations, international law, or scientific knowledge [17].  
TARGETS INDICATORS 
14.1 By 2025, prevent and significantly reduce 
marine pollution of all kinds, in particular from 
land-based activities, including marine debris and 
nutrient pollution 
14.1.1 Index of coastal 
eutrophication and floating 
plastic debris density 
14.2 By 2020, sustainably manage and protect 
marine and coastal ecosystems to avoid 
significant adverse impacts, including by 
strengthening their resilience, and take action for 
their restoration in order to achieve healthy and 
productive oceans 
14.2.1 Proportion of national 
exclusive economic zones 
managed using ecosystem-
based approaches 
14.3 Minimize and address the impacts of ocean 
acidification, including through enhanced 
scientific cooperation at all levels 
14.3.1 Average marine acidity 
(pH) measured at agreed suite 
of representative sampling 
stations 
14.4 By 2020, effectively regulate harvesting 
and end overfishing, illegal, unreported and 
unregulated fishing and destructive fishing 
practices and implement science-based 
management plans, in order to restore fish stocks 
in the shortest time feasible, at least to levels that 
can produce maximum sustainable yield as 
determined by their biological characteristics 
14.4.1 Proportion of fish stocks 
within biologically sustainable 
levels 
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14.5 By 2020, conserve at least 10 per cent of 
coastal and marine areas, consistent with national 
and international law and based on the best 
available scientific information 
14.5.1 Coverage of protected 
areas in relation to marine 
areas 
14.6 By 2020, prohibit certain forms of 
fisheries subsidies which contribute to 
overcapacity and overfishing, eliminate subsidies 
that contribute to illegal, unreported and 
unregulated fishing and refrain from introducing 
new such subsidies, recognizing that appropriate 
and effective special and differential treatment for 
developing and least developed countries should 
be an integral part of the World Trade 
Organization fisheries subsidies negotiation 
14.6.1 Progress by countries in 
the degree of implementation of 
international instruments 
aiming to combat illegal, 
unreported and unregulated 
fishing 
14.7 By 2030, increase the economic benefits to 
Small Island developing States and least 
developed countries from the sustainable use of 
marine resources, including through sustainable 
management of fisheries, aquaculture and tourism 
14.7.1 Sustainable fisheries as a 
percentage of GDP in small 
island developing States, least 
developed countries and all 
countries 
14.a Increase scientific knowledge, develop
research capacity and transfer marine technology,
taking into account the Intergovernmental 
Oceanographic Commission Criteria and
Guidelines on the Transfer of Marine Technology, 
in order to improve ocean health and to enhance
the contribution of marine biodiversity to the
development of developing countries, in particular 
small island developing States and least developed
countries
14.a.1 Proportion of total 
research budget allocated to
research in the field of marine 
technology
14.b Provide access for small-scale artisanal 
fishers to marine resources and markets
14.b.1 Progress by countries in
the degree of application of a 
legal/regulatory/policy/
institutional framework which
recognizes and protects access 
rights for small-scale fisheries
14.c Enhance the conservation and sustainable 
use of oceans and their resources by
implementing international law as reflected in
UNCLOS, which provides the legal framework for 
the conservation and sustainable use of oceans
and their resources, as recalled in paragraph 158 
of The Future We Want
14.c.1 Number of countries
making progress in ratifying, 
accepting and implementing
through legal, policy and
institutional frameworks, 
ocean-related instruments that 
implement international law, as 
reflected in the United Nation 
Convention on the Law of the
Sea, for the conservation and
sustainable use of the oceans 
and their resources
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One way of increasing such effort is through marine spatial planning (MSP). MSP 
has been globally recognized as a way to foster sustainable use of marine 
ecosystems and to promote ocean conservation [3]. As laid out by the European 
Union Directive on MSP (MSPD), Directive 2014/89/EU, the objective of MSP is 
to “(…) promote the sustainable growth of maritime economies, the sustainable 
development of marine areas and the sustainable use of marine resources” [4]. For 
this reason, the purposes of MSP largely mirror the one of the SDG 14. Indeed, 
they are both focused on sustainable development of maritime activities and 
economies while at the same time conserving and ensuring sustainable use of 
marine areas. By concept, MSP should therefore be able to contribute to the 
achievement of the SDG 14 [5–7].  
     However, research has found ambiguities regarding how MSP should balance 
objectives for environmental protection and economic development [8–12]. One 
of the main contributors to such ambiguity is the dichotomous role of MSP in 
ensuring both environmental and economic objectives at the same time. This 
ambiguity has resulted in MSP cases predominantly focused on achieving 
economic objectives before planning for environmental objectives [8,13]. This 
prioritisation supports what is also referred to as weak sustainability, as it relies 
on a fragile foundation if the health of marine ecosystems is not secured. Weak 
sustainability comes from an economical perception that all capitals are 
replaceable, i.e. all natural capital can be replaced with the right financial or 
societal capital [14]. In contrast, planning that ensures environmental 
sustainability before addressing objectives for economic activities builds a 
strong and sustainable foundation for marine ecosystems and depending 
maritime economies, thus aiming for strong sustainability [15,16]. Jones et al. 
(2016) found vast differences between MSP in theory and MSP in practice, with 
MSP cases focused on blue growth and economic development being much more 
prevalent than ecosystem-based MSP focused on a strong sustainability 
approach [13].   
    This paper aims to further explore and clarify the potential contribution of MSP 
in achieving SDG 14 and related targets (Table 1). While doing so, it also aims to 
decrease the ambiguity regarding the dual role of MSP in supporting both 
ecosystems protection and human development. These objectives are attained 
by conducting an in-depth analysis of key literature on MSP, assessing key MSP 
definitions and offering examples for concrete action. 
2  Methods 
The present study is composed of three main methodological phases, all of them 
based on the revision of the most cited documents (Scopus database) on both 
marine and maritime spatial planning. These are: (1) the development of a 
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representative MSP definition; (2) the analysis of the main human uses 
incorporated or managed in MSP initiatives; (3) the investigation of the 
contribution of MSP to each target of the SDG 14. Specificities on each phase are 
provided in the following sub-sections.  
    First, in order to identify the most applied MSP definitions in scientific 
literature, the Scopus database was used to search documents that included the 
terms “marine spatial planning” or “maritime spatial planning” in their title, 
abstract or keywords. After reviewing the 50 most cited documents (see 
Supplementary Materials A), a pattern in definitions was clear (e.g. in sources, 
wording). Most of these 50 documents used secondary sources to defining MSP, 
in many cases the same ones. These amounted to a total of 30 ‘defining’ 
documents (see Figure 1 and Supplementary Materials B). The 30 defining 
Figure 1. Illustration of the methodological process used to establish a 
representative MSP definition, analyse human uses addressed in MSP, and 












Coding What is MSP? 
What is the 
purpose of MSP? 
Representative 









Ways for MSP to support 
achieving SDG 14 
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documents were carefully examined for explicit MSP definitions, which were 
then extracted for further analysis using Nvivo [18], and coded based on two 
overall questions: (1) What is MSP? (2) What is the purpose of MSP? Each of 
these coding processes led to a list of answers. The most applied elements were 
then sought combined into one representable definition of MSP. This required 
some creativity in how to bind all the elements together into one formulation, for 
which the wording of the coded definitions was used as guidance. In order to test 
the representativeness of the formulated definition, the latter was compared 
with a word frequency test (of all definitions from the 30 defining sources) using 
Nvivo (see Figure 4 and Supplementary Materials C). This comparison made it 
possible to see if any central terms or aspects of MSP were missing from the 
formulation of the combined MSP definition.  
    Second, the set of 30 defining documents were manually reviewed for an 
examination of the human uses and activities that take place in ocean space, and 
which can be generally addressed and managed through MSP processes (see 
Supplementary Materials B). This analysis allows for a comparison of the type of 
ocean uses and activities that MSP can plan for and the uses and activities 
addressed in the SDG 14 targets. Based on the identified human uses and 
activities, a list of search words (see Supplementary Materials D) was then 
established and used to perform a word count for the 50 most cited MSP-
documents, in order to assess which ocean uses gathered most attention.  
     Finally, by using the results of the first two stages, a qualitative analysis was 
developed to unravel the potential contribution of MSP to achieving SDG 14 (see 
Figure 1). This analysis used a list of search words related to each of the ten SDG 
14 targets (see Supplementary Materials E) and focused on a manual review of 
the 50 most cited MSP documents – which were investigated regarding how MSP 
could contribute to achieving each of the targets. Additional relevant sources 
were also consulted for guidance about which specific actions could be 
undertaken by MSP initiatives, especially when considering the set of ocean uses 
MSP can plan for.  
3 Defining marine spatial planning 
The in-depth analysis of the 30 defining MSP documents resulted in a list of terms 
commonly used to describing “what MSP is”, some of them being more often 
referred (Figure 2). The most common terminology, mentioned in eleven of the 
defining documents, described MSP as being some type of “process” (either in 
general terms, or, more specifically, as a planning or public process). As well, five 
documents described MSP as being a type of “management”, and three 
documents as being a way to implement the ecosystem-based approach (EBA) 
(albeit there are some disagreements as to whether MSP implements EBA or is 
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part of ecosystem-based management [19]). 
    By combining the most applied terms, a preliminary MSP definition could be 
described as follows: 
“Marine spatial planning is a public, planning process and an element of 
ecosystem-based sea use management.” 
During this preliminary search, the multifunctional purpose of MSP became 
vivid, with the 30 defining documents providing a long list of purposes for MSP 
0 1 2 3 4 5 6
A system for strategical management
A tool for implementation of EBA
A strategic approach
An integrated planning framework
Analogous to land use planning on land
A ’vision’ of the future
A key aspect to manage maritime…
A framework for implementing EBA
A way of improving decision making
A public process
An element of sea use management
A planning process
A process
Number of references (absolute frequency)
MSP is ...
 Figure 2 Main definitions of what MSP is, found in the 30 ‘defining’ 
documents. Five out of the 30 documents only defined what MSP does and 
not what MSP is. For that reason, they are not reflected into the graphic. 
Baseline data in Supplementary Materials B 
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(Figure 3). A shared element of the listed purposes was the focus on human uses 
and maritime activities, namely concerning solving potential conflicts among 
uses and between uses and the environment. A peculiar aspect, especially 
relevant when considering the role of MSP in achieving SDG 14, is that purposes 
including the words “sustainability” or “sustainable” are not among the top 
purposes in Figure 3. Indeed, among the twenty-one identified purposes, 
‘Support sustainable development’ and ‘Manage activities more sustainably’ 
appear only in the 12th and 21st positions, respectively. Still, some of the most 
frequently mentioned purposes also relate to sustainability concepts. This is the 
case of ‘Achieve ecological, economic and social objectives’, the second most 
identified purpose (mentioned in 13 out of the 30 documents), which addresses 
the three pillars of sustainable development; and ‘Sustain ecosystem services’, 
the fifth most identified purpose (7 out of 30 documents).  
    Adding the purpose to the summarized description obtained earlier, MSP could 
be described as:  
“Marine spatial planning is a public, planning process and an element of 
ecosystem-based sea use management, that aims to prevent conflicts 
among maritime uses and between human uses and the environment, 
through a strategic and rational, spatial and temporal, distribution of 
activities in order to achieve environmental, social and economic 
objectives, such as sustaining ecosystem services and improve decision-
making. The process involves the implementation of environmental 
protection , the facilitation of co-location of compatible uses, and the 
assessment and management of cumulative impacts.” 
When comparing the formulation above with the word frequency test performed 
on the MSP definitions from the 30 defining documents, it became evident that 
this formulation was a valid representation of the word cloud (Figure 4).   
    The absence of sustainability concepts is however once again evident. In effect, 
not a single sustainability concept appears among the 40 most applied words 
that constitute the word cloud. The word ‘sustainable’ is the 95th most cited 
word, and therefore not displayed in the word cloud. By contrast, in the MSPD 
there is a substantive emphasis on sustainability. The word ‘sustainable’ is the 
11th most cited word (when excluding the term ‘maritime spatial planning), 
being written 25 times over 11 pages [20] and being the second most cited 
environmental-related word [21].  
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Figure 3: Purposes of MSP found in the 30 ‘founding’ documents and the number of 
times each purpose appears in such documents. Baseline data in Supplementary 
Materials B. 
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Figure 4. Word cloud generated by Nvivo based on the definitions of MSP 
found in the 30 defining documents. The words ‘marine’, ‘spatial’, and 
‘planning’ were excluded from the word frequency analysis in order not to 
influence results. The size of each word represents the percentage of all 
citations relative to the other words. Baseline data can be found in 
Supplementary Materials C.  
4 Human activities and uses to address through marine 
spatial planning 
The list of human uses and activities mentioned in the 30 defining documents is 
displayed in Figure 5, together with the corresponding word frequency results 
for the 50 most cited MSP documents. The list of uses and activities in Figure 5 is 
diverse, and spans from on-shore, coastal activities (e.g. tourism, ports and 
harbour activities) to off-shore activities (e.g. renewable energy, oil and gas 
activities, shipping, off-shore aquaculture). Many of these activities also 
correspond to sectors that were traditionally managed separately and through 
different institutional setups [9]. Moreover, while some activities are managed 
nationally, others have a more transboundary nature. For example, where 
tourism is mainly managed at the country level, shipping and fishing activities 
are also managed through international frameworks, such as the International 
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Council for the Exploration of the Seas [22] and the International Maritime 
Organization [23] [9,24].     
Figure 5. A word count on key activities that can be addressed through MSP. 
The word count showed that some activities receive much more attention in the 
MSP context. The most cited uses of the ocean space are those related to marine 
conservation and protection, renewable energy activities, and fishing (Figure 5). 
These activities are all known to be prone to conflicts, either among themselves 
or between them and other activities or stakeholders. Conflicts among the three 
activities can occur for example when fisheries are excluded from a new 
protected area or from a wind farm area [25,26]. Conflicts with stakeholders and 
other activities are often seen in relation to the establishment of a new wind 
farm, where conflicting interests of coastal residents and shipping and 
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recreational activities exist [26,27]. The level of potential conflicts surrounding 
these activities might explain the high citation numbers in the analysed 
literature.       
5  The role of marine spatial planning in achieving SDG 14 
The limited use of sustainability concepts in MSP definitions (discussed in 
Section 3) is noteworthy, and especially relevant when considering the 
contribution of MSP to achieving SDG 14. This raises the question: Can MSP play 
an important role in achieving SDG 14, in spite of the lack of sustainability focus 
in the studied ‘defining’ MSP documents? To address this question, results from 
the analysis of links between MSP and each SDG 14 target are presented below 
and summarized in Table 2. 
Target 14.1. Marine pollution 
The first SDG 14 target points to a sensitive issue in MSP. First, being a ‘spatial’ 
practice to which extent can MSP regulate pollution from sectoral activities? 
Second, being a ‘marine’ practice what is the potential for MSP to address land-
based pollution sources? The indicator of target 14.1 is composed of two 
separate sub-indicators: (a) an index of coastal eutrophication; and (b) floating 
plastic debris density. Eutrophication is strongly linked to nutrient runoff from 
agricultural activities, and plastic debris has been found to derive primarily from 
land-based sources (c. 80% [28,29]). While eutrophication is one of the key 
impacts (together with overfishing and ocean acidification) that the UN 
considered to be impossible to address with the current level of protection at 
sea, the need to address land-based sources of pollution gets further emphasis. 
In one of the 30 defining MSP documents, the authors suggested that MSP can 
play a role in formulating regulations for “the amount of fertilizers and pesticides 
applied to agriculture lands”[27]. Ehler and Douvere (2009) suggest this as a non-
spatial management measure that might be necessary, albeit seldom applied, to 
achieve MSP objectives. However, the role of MSP in addressing what is called 
‘land-sea interactions’ (LSI) has been a topic for much debate and confusion. 
Indeed, in 2017 MSP practitioners met at a conference to discuss the topic of how 
to address land-sea interactions in MSP [30]. The practice of addressing LSI in 
MSP is however still limited and highly debated. A full integration and merge of 
terrestrial and marine spatial planning has been suggested as a way to facilitate 
better considerations for LSI, but it bears a number of challenges [30–32]. While 
pollution from land is a dominant impact on marine ecosystems, some pollution 
derives from maritime activities, such as lost fishing gear and oil spills. In this 
regard, it has been suggested that MSP could address the amount of lost fishing 
gear by making restriction zones for specified types of gear, such as bottom 
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trawls [24], and that MSP could cooperate with the development of risk and 
vulnerability analyses related to oil spills due to the shared spatial dimension of 
the two processes and a similar demand for data [33].  
Target 14.2. Manage and protect marine and coastal ecosystems 
With the purpose of avoiding adverse impacts on the marine environment, this 
target aims for a sustainable management and protection of marine and coastal 
ecosystems. The aim of target 14.2 is in line with the initial purpose of MSP, as 
exemplified for example by the case of the Great Barrier Reef Marine Park. The 
practice of MSP was originally considered (and is today still) a means to 
implement ecosystem-based management [34] – as seen in the coded definitions. 
By implementing EBA, MSP could play a key role in achieving target 14.2, as the 
indicator pertains to the “number of countries using ecosystem-based approaches 
to managing marine areas”[17]. Indeed, three of the most cited ‘purposes’ of MSP, 
as displayed in Figure 3, are related to target 14.2 (namely, manage 
‘environmental protection’, ‘assess and manage cumulative impacts’ and ‘reduce 
impacts’), all of them being key elements of EBA [19]. As suggested by the 
‘defining’ documents (e.g. [24,34,35]), this indicates a high potential for MSP to 
contribute to target 14.2. The assessment of cumulative impacts has also been 
identified as of high importance if MSP is to prevent adverse environmental 
impacts [36]. Indeed, MSP can play a key role in reducing impacts on the marine 
environment through spatial restrictions (e.g. restrictions towards the use of 
bottom-trawling gear in certain areas), or restrictions of the total 
extent/intensity of high impact activities such as fishing, oil and gas extraction, 
and shipping [24,27]. 
Target 14.3. Minimize and address the impacts of ocean acidification 
Ocean acidification takes place because of the rising concentration of carbon 
dioxide in the atmosphere, which is absorbed by, and thus acidifies, the ocean 
[37]. While climate change in general is often neglected in MSP process, there are 
several potential pathways for how MSP can minimise and address climate-
related impacts, including the ones from ocean acidification [6]. Target 14.3 
focuses on reducing and addressing the impacts of acidification, and this can 
include actions for climate change mitigation such as the development of wind 
farms. Indeed, by supporting the development of renewable energy production, 
allocating areas to blue carbon capture and storage, or limiting available space 
for high-emission activities [6], MSP can play a key role in national strategies for 
climate change mitigation and thus the reduction of ocean acidification. Adverse 
impacts from acidification on marine species include reduced calcification and 
growth rates in skeletons and shells, changes in metabolism and in ecological 
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connectivity [37,38]. These impacts influence the services that marine 
ecosystems deliver, something that MSP is intended to protect according to 
seven of the 30 defining MSP documents (see Figure 3). Ensuring healthy 
ecosystems and a good environmental status becomes even more relevant in face 
of climate change, as it provides for more resilient ecosystem components, thus 
increasing the chance of survival and potential adaptation to a more acidic 
environment [38]. MSP can also contribute to such resilience by reducing non-
climate related impacts from for example pollution, overfishing and habitat loss 
[6] (Ehler and Douvere, 2009; Rilov et al. 2020). Increasing ecosystem resilience
is part of target 14.2, and actions in MSP to increase ecosystem resilience will
therefore support both the achievement of targets 14.2 and 14.3.
Target 14.4. Effectively regulate harvesting and end overfishing, 
illegal, unreported and unregulated fishing and destructive fishing 
practices 
The fourth target of the SDG 14 puts focus on the management of fishing 
activities with the goal to prevent the depletion of fish stocks. MSP can regulate 
the type and intensity of fishing activities within specified areas. No-take zones 
and zones where certain fishing equipment is not allowed (such as bottom 
trawls) have been found effective in securing benefits for both conservation and 
fishing [24]. While the creation of specific zones is one way that MSP can 
contribute to the achievement of target 14.4, indicator 14.4.1 focuses on the 
“Proportion of fish stocks within biologically sustainable levels” [17] which 
indicates the need for a more holistic management of fishing activities – 
something that cannot be ensured solely through zoning. In addition to zoning 
procedures, MSP has been suggested to regulate fishing activities by supporting 
the implementation of non-economic incentives and regulations (e.g. setting 
limits for allowable catches) [27]. While illegal, unreported and unregulated 
(IUU) fishing activities are difficult to manage through any planning or 
management initiative – MSP included – some spatial actions have been found to 
change IUU fishing activities indirectly. This is the case, for example, of 
establishing artificial reefs, which discourage potential IUU trawling in the area 
[39].  
Target 14.5 Conserve at least 10 per cent of coastal and marine 
areas 
Conservation was the most cited use of the ocean space in Section 4 (Figure 5), 
and is seen as a key activity in MSP. A widespread way to ensuring conservation 
at sea is through the establishment of marine protected areas (MPAs). MPAs are, 
as well, the measuring factor of indicator 14.5.1: “Coverage of protected areas in 
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relation to marine areas” [17]. MPAs can be defined as an area “which has been 
reserved by law or other effective means to protect part or all of the enclosed 
environment”[40], and are generally considered as one of the most effective 
conservation tools [9,25]. Initially, the practice of establishing MPAs was a key 
inspiration for the development of MSP practice [34] and is now seen as a key 
element to ensuring an ecosystem-based approach in MSP [10,41,42]. However, 
research on MPAs shows that many protected areas do not have the intended 
conservation effect. This can occur for several reasons, from poor management 
to issues in the initial scoping and design of protected area [25]. MSP can play a 
vital role in addressing some of these challenges and improving the current 
practice of MPAs [25,42], thus further contributing to target 14.5.   
Target 14.6 Prohibit certain forms of fisheries subsidies 
None of the analysed literature suggested MSP as an ideal tool to the 
management of fisheries subsidies. This could be because of a clear lack of a 
spatial dimension in target 14.6. However, this target is strongly linked to target 
14.4 (on the regulation of overfishing and IUU fisheries). Both targets aim to 
reduce the overall pressure from fisheries, with indicator 14.4.1 being dedicated 
to the status of fish stocks, and indicator 14.6.1 being more focused on 
management measures: “Progress by countries in the degree of implementation of 
international instruments aiming to combat illegal, unreported and unregulated 
fishing” [17]. While indicator 14.6.1 does not focus on the prohibition of certain 
subsidies, it does focus on the implementation of instruments to combat IUU. As 
the latter was considered as challenging, but not impossible for MSP to 
contribute to under target 14.4, it might constitute an indirect pathway to further 
contributions of MSP to target 14.6.  
Target 14.7 Increase the economic benefits to Small Island 
developing States and least developed countries from the 
sustainable use of marine resources 
Target 14.7 is the third target of SDG 14 to address fishing activities, the second 
most referred ocean use in Section 4 (Figure 5), with indicator 14.7.1 focusing on 
the economic development of sustainable fisheries: “Sustainable fisheries as a 
percentage of GDP in small island developing States, least developed countries and 
all countries” [17]. Small Island Developing States (SIDS) account for ca. 30 % of 
the worlds’ exclusive economic zones, and have thus a tremendous influence on 
the well-being of marine ecosystem globally. SIDS are extremely dependent on 
the ocean, and strongly rely on the ocean resources for human wellbeing and 
livelihood. Fishery is the primary economy in many SIDS and is intrinsic to their 
culture and lifestyles [43]. However, target 14.7 goes further, focussing on 
activities other than fishing, such as sustainable aquaculture and tourism, to 
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support the increase in economic benefits to SIDS and least developed countries. 
Fisheries, aquaculture and tourism are human activities commonly managed 
through MSP (Figure 5), and activities that rely on healthy ecosystems. The 
establishment of spatial restrictions (e.g. no-take protected areas, trawling-free 
zones) can therefore play an important role in supporting their sustainable 
development. For example, the definition of zones to the development of 
ecosystem-friendly tourism activities can provide important revenues, as well as 
better conditions for sustainable fishing activities [34,44]. MSP can also facilitate 
the development of aquaculture in a strategic manner, by planning for a varied 
selection of aquaculture types and prioritising least polluting activities, such as 
the cultivation of seaweeds, oysters and mussels [45]. However, due to the 
connectivity of the ocean and the mobility of marine species, local human 
activities depend largely on the activities that take place further off-shore [46]. 
It is therefore important to consider the indirect contribution of MSP to target 
14.7 through the role played in regards to other targets (e.g. targets 14.4 and 
14.5).   
Target 14.a. Increase scientific knowledge, develop research 
capacity and transfer marine technology 
Target 14.a focuses on increasing scientific knowledge and research capacity, in 
order to improve ocean health and marine biodiversity contribution to the 
development of developing countries, and is evaluated based on indicator 14.a.1 
on the “Proportion of total research budget allocated to research in the field of 
marine technology” [17]. As MSP is a highly data-demanding practice, it often 
involves a large extent of data collection and analysis (Ehler and Douvere, 2009). 
MSP requires data on existing habitats, flora and fauna, existing and future 
maritime activities, and expected ecological, social and economic changes 
(including from climate change). Such data can be generated through geo-
technologies such as remote sensing and data analysis in geographic information 
systems [34,47]. Thus, as formulated by Douvere (2008), MSP “provides a 
management framework for new and previously inaccessible scientific 
information”. It is therefore an ideal gateway for meeting 14.a, basing on the 
premise that data and technologies generated in MSP processes are made 
available to other usage and broader ocean management contexts. As target 14.a 
has a specific aim “to enhance the contribution of marine biodiversity to the 
development of developing countries, in particular small island developing States 
and least developed countries”[17], the process of resource demanding data 
collection for MSP is an issue. As scientific research can be very costly, SIDS are 
more restricted than other states in meeting this target [27,48,49].   
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Target 14.b. Provide access for small-scale artisanal fishers to 
marine resources and markets 
Target 14.b is evaluated based on the “Progress by countries in the degree of 
application of a legal/regulatory/policy/institutional framework which 
recognizes and protects access rights for small-scale fisheries” (indicator 14.b.1). 
Because of its intrinsic characteristics, MSP can constitute such a framework. The 
most obvious role of MSP in this matter pertains to ensuring spatial access of 
small-scale fisheries to marine resources, for example, by establishing zones 
where only recreational and artisanal fishing are allowed, or where they have 
priority over other ocean uses [24]. However, MSP can also facilitate better 
access to markets, for example, by promoting communication among 
stakeholders. Stakeholder meetings, a key element of MSP, can bring actors in 
the fishing industry together, which in turn might facilitate new agreements and 
collaborations between small-scale fishers and market holders [50,51].  
Target 14.c. Enhance the conservation and sustainable use of 
oceans and their resources by implementing international law as 
reflected in UNCLOS 
The last target of SDG 14, target 14.c, focuses on nations implementation of 
international law, according to what is established in the United Nation 
Convention on the Law of the Sea (UNCLOS). Although UNCLOS does not refer to 
MSP as a concept, it does consider spatial planning as a facilitating tool that 
allows some countries to fulfil obligations within UNCLOS [9,41]. Indeed, the 
spatial boundaries set by UNCLOS, such as Territorial Waters and Exclusive 
Economic Zones, together with specifications for domestic rights within each 
zone, confirms the potential role to be played by MSP in managing marine 
resources (both living and non-living) within national jurisdictions [52]. While 
there is also a strong push for developing MSP initiatives in areas beyond 
national jurisdiction [53], international initiatives in the high seas are still scarce 
making MSP a predominantly national-level activity [41]. When considering the 
close connections between the legal framework of UNCLOS and MSP, especially 
in an ecosystem-based context, it can be said that any country with ongoing MSP 
initiatives is “making progress in (…) implementing (…) ocean-related instruments 
that implement international law” with the aim to “enhance the conservation and 
sustainable use of oceans and their resources” [17] thus contributing to target 
14.c.
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Table 2. Summary of Section 4 on the potential contribution of MSP in 
meeting each of the ten targets of the UN SDG 14 (the full description of SDG 
14 targets and indicators can be found in Table 1).  
TARGET Actions to be carried in MSP initiatives 
14.1. Prevent and 
significantly reduce 
marine pollution of 
all kinds 
• Encourage and support full integration with
terrestrial planning
• Exclusion of bottom-trawling activities from
certain areas to prevent lost fishing gear
• Cooperation with risk and vulnerability analyses
carried for human hazards such as oil spills
• Contribute to regulations for the amount of
fertilizers and pesticides applied to agriculture 
14.2. Sustainably 
manage and protect 
marine and coastal 
ecosystems  
• Apply an ecosystem-based approach
• Assess cumulative impacts
• Establish spatial restrictions for high impact
activities (e.g. fishing, oil and gas extraction or
shipping) in particularly important marine areas
• Allocate marine space for conservation areas
14.3. Minimize and 
address the impacts 
of ocean 
acidification 
• Contribute to a green transition by prioritising
renewable energy developments (e.g. wind, wave
and tidal) and reducing high-CO2 emitting
activities (e.g oil and gas, shipping)
• Contribute to increased resilience of ecosystems
by reducing non-climate human pressures (e.g.
from pollution, overfishing and habitat losses)
14.4. Effectively 
regulate harvesting 




• Establish ‘no-take’ marine zones
• Establish ‘trawling-free’ marine zones
• Regulate fishing activities through non-economic
incentives and regulations (e.g. by setting limits
for allowable catches)
• Discourage IUU fishing activities (e.g. by
establishing artificial reefs)
14.5. Conserve at 
least 10 per cent of 
coastal and marine 
areas 
• Support the establishment of marine protected
areas (MPAs) in at least 10 % of the marine area
• Ensure that MPAs are ecologically beneficial
• Ensure proper monitoring and enforcement of
MPAs
14.6. Prohibit 
certain forms of 
fisheries subsidies 
• Combat IUU and overfishing through initiatives
mentioned in target 14.4
14.7. Increase the 
economic benefits to 
• Support the development of sustainable fishing
practices (e.g. by establishing MPAs, no-take
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6 Discussion and conclusions 
It is clear from this study that the practice of MSP can play an important role in 
ensuring sustainability for life below water and achieving SDG 14. However, it 
also became clear that while MSP is an ideal tool for some SDG 14 targets, others 
cannot be properly addressed through MSP and require alternative management 
approaches. In particular, spatial management measures like the establishment 
of conservation areas, such as MPAs, and restriction zones for fisheries, such as 
no-take zones or trawl-free zones, can contribute to the achievement of six out 
of the ten SDG 14 targets. 
    Targets with a spatial dimension – such as targets 14.2 on sustainable ocean 
use, 14.5 on establishing MPAs, or 14.7 on fisheries, tourism and aquaculture in 
SIDS and least developed countries – are highly compatible with MSP practice. 
Indeed, the establishment of areas where certain types of fishing are prohibited 
would help in meeting several targets simultaneously (e.g. targets 14.2, 14.4, 
14.5, 14.6 and 14.7), whereas the establishment of MPAs would contribute, both 
Small Island 
developing States 
and least developed 
countries from the 
sustainable use of 
marine resources 
zones or trawling-free zones to ensure healthy 
fish stocks) 
• Prioritize the allocation of space to eco-tourism
• Prioritise zones for less polluting aquaculture








• Identify knowledge gaps when assessing
environmental impacts and ocean health
• Use geo-technologies such as remote sensing and
GIS for the generation of new data and
development of technologies
• Make data and technologies available for other






• Prioritize areas to small-scale fisheries
• Facilitate access to markets through stakeholder








• Develop marine spatial plans in compliance with
UNCLOS
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directly and indirectly, to meeting targets 14.2, 14.5 and 14.c. By contrast, targets 
that require non-spatial regulations such as target 14.6 on fisheries subsidies, or 
that address topics that go beyond the marine realm such as target 14.1 on 
marine pollution from land-based activities, can be more challenging to address 
through MSP. Indeed, while target 14.1 emphasises the importance of 
considering land-sea interactions in MSP and ensuring ecosystems resilience to 
better endure impacts from marine pollution, ensuring this connection in 
practice is commonly challenging [54].   
    But while this research supports the relevance of MSP to SDG 14, it also 
acknowledges that the current practice of MSP rather prioritizes the 
achievement of economic objectives against environmental goals (although 
some MSP cases are truly ecosystem-based) [8]. Indeed, the assessment of MSP 
definitions showed a minimal attention to sustainability objectives and a high 
focus on how to manage human uses and potential conflicts, indicating a weak 
sustainability approach. This economic focus is reflected in the word cloud based 
on MSP definitions (Figure 3), in which the words ‘uses’ and ‘activities’ were the 
most frequently cited, and the words ‘ecosystem’ and ‘sustainability’ were far 
less predominant. The different prioritisation of environmental and economic 
objectives in MSP practices is not new, and mirrors the ongoing debate of 
whether MSP is an abbreviation for ‘marine’ or ‘maritime’ spatial planning. While 
some use ‘marine’ to indicate that the planning practice is ecosystem-based, and 
thus limited by ecosystem limits (with strong sustainability objectives), 
‘maritime’ is often used in EU contexts (as in the MSPD) or to emphasise the 
cross-sectoral character of MSP [16,46,55]. While the choice of concepts does not 
in itself guarantee a particular outcome, the values associated with the 
terminology may play a role when objectives are set, and whether these aim for 
strong or weak sustainability objectives [16]. Thus, despite its conceptual 
relevance to SDG 14, current MSP practices and definitions show that MSP is not 
yet fulfilling its full potential. 
    We are currently living in the period of history with the largest deterioration 
of nature, and the trend is accelerating [56]. The latest report from the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services estimates that the current rate of species extinction is at least tens to a 
hundred times higher than it has ever been over the last ten million years [56]. 
This extensive loss of biodiversity not only reduces ecosystems ability to deliver 
provisioning services, such as food, but it also decreases ecological resilience to 
overcome other anthropogenic threats such as climate change [56,57]. Not only 
does the ocean provide livelihoods and income for humans, it also supports 
human wellbeing through non-monetary values, and is in many countries central 
to both socioeconomic and cultural dimensions [58]. The current biodiversity 
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loss can lead to various undesirable futures depending on the actions, strategies 
and plans we make today [59]. This, together with the increasing need to achieve 
the SDG 14 for life below water emphasise the importance of implementing 
effective ecosystem-based MSP initiatives, with strong sustainability objectives 
that prioritise the health and resilience of the ocean above the achievement of 
blue growth objectives.  
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Marine spatial planning (MSP) is a 
practical way to create and establish 
a more rational organization of the 
use of marine space and the 
interactions between its uses, to 
balance demands for development 
with the need to protect marine 
ecosystems, and to achieve social and 
economic objectives in an open and 
planned way.(source) 
Marine spatial planning (MSP) is a 
public process of analyzing and 
allocating the spatial and temporal 
distribution of human activities in 
marine areas to achieve ecological, 
economic, and social objectives that 
are usually specified through a 
political process. 
It is important to remember that we 
can only plan and manage human 
activities in marine areas, not marine 
ecosystems or components of 
ecosystems. We can allocate human 
activities to specific marine areas by 
objective, e.g., development or 










uses, e.g., wind farms, offshore 
aquaculture, or sand and gravel 
mining. 
Characteristics of effective marine 
spatial planning: Ecosystem-based, 
balancing ecological, economic, and 
social goals and objectives toward 
sustainable development; Integrated, 
across sectors and agencies, and 
among levels of government; Place-
based or area-based; Adaptive, 
capable of learning from experience; 
Strategic and anticipatory, focused on 
the long-term; Participatory, 
stakeholders actively involved in the 
process. 
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Marine spatial planning is a way of 
improving decision making and 
delivering an ecosystem-based 
approach to managing human 
activities in the marine environment. 
It is a planning process that enables 
integrated, forward looking, and 
consistent decision making on the 
human uses of the sea. Marine spatial 
planning is analogous to spatial or 
land use planning in terrestrial 
environments. Ecosystem-based, 
marine spatial planning seeks to 
sustain the benefits of the ecological 
goods and services that the oceans 
provide to humans as well as all 
living organisms on the planet. 
A process of analyzing and allocating 
parts of three-dimensional marine 
spaces to specific uses, to achieve 
ecological, economic, and social 
objectives that are usually specified 
through the political process; the 
MSP process usually results in a 
comprehensive plan or vision for a 
marine region. MSP is an element of 
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distribution of activities in the ocean 
so that existing and emerging uses 
can be maintained, use conflicts 
reduced, and ecosystem health and 
services protected and sustained for 
future generations. Because a key 
goal of ecosystem-based MSP is to 
maintain the delivery of ecosystem 
services that humans want and need 
(1) Ecosystem-based MSP is an
integrated planning framework that 
informs the spatial distribution of
activities in and on the ocean in order 
to support current and future uses of 
ocean ecosystems and maintain the
delivery of valuable ecosystem
services for future generations in a 
way that meets ecological, economic,
and social objectives
(2) In addition, this integrated
planning process moves away from
sectoral management by assessing 
and managing for the cumulative
effects of multiple activities within a 
specific area
(3) An MSP process also emphasizes 
the legal, social, economic, and
ecological complexities of
governance, including the
designation of authority, stakeholder 
participation, financial support, 
analysis of current and future uses 
and ocean condition, enforcement, 
monitoring, and adaptive
management
MSP has emerged as a framework for 
implementing an ecosystem-based, 
coordinated governance structure in 
the world’s oceans. 
The ultimate goal of ecosystem-based 
MSP is to distribute human uses in 
the ocean in a way that allows for 
existing and emerging cultural, 
recreational, commercial, and 












healthy ecosystems and sustaining 
the provision of ecosystem services 
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Addresses the heterogeneity of 
marine ecosystems in a practical 
manner. MSP takes into account that 
some things only occur in certain 
places. Important ecological areas, 
for example, are located in areas of 
high diversity, endemism or 
productivity, spawning and nursery 
areas, and migration stopover points 
[42].  
At the same time, economic activity 
will (and can) only take place where 
the resources are located, as for 
example, oil and gas deposits, sand 
and gravel deposits, and areas of 
sustained winds or waves. Focuses 
on influencing the behavior of 
humans and their activities over time. 
Although goals and objectives for a 
certain area are usually set for both 
ecosystem/natural processes and 
human activities, it is only the human 
component (human activities and 
resource use) that can be managed 
(not the ecosystem itself), e.g., 
through management measures 
(incentives) that change behavior of 
humans and their activities over time. 
Provides a management framework 
for new and previously inaccessible 
scientific information. Through 
remote sensing, tracking 
technologies, and global positioning 
technologies, science is making 
visible what had previously been 
hidden or inaccessible and increases 
the need for a management 
framework that allows the effective 
integration and use of new scientific 
information in decision-making 
processes. Makes conflicts and 
compatibilities among human uses 
visible, and therefore tangible. 
Through the mapping of ecosystems, 
their characteristics, and human 













where conflicts are or will be located. 
Guides single-sector management 
toward integrative decisionmaking.  
The development of marine spatial 
plans for an entire region visualizes 
alternative scenarios (drawn from a 
specified set of sectoral objectives) 
for ecosystem-based management, 
which in turn can provide guidance 
to a range of decisionmakers, each 
responsible for only a particular 
sector or activity of the entire area 
(e.g., fisheries managers will see what 
conflicts and compatibilities their 
management plans will have with 
plans for the offshore development of 
wind farms).  
(1) Create and establish a more
rational organization of the use of
marine space and the interactions
between its uses, to balance demands 
for development with the need to 
protect the environment, and to 
achieve social and economic 
objectives in an open and planned 
way.
(2) Analyzing and allocating parts of 
three-dimensional marine spaces to 
specific uses, to achieve ecological,
economic, and social objectives that 
are usually specified through the
political process.
MSP aims to provide a mechanism for 
a strategic and integrated plan-based 
approach for marine management 
that makes it possible to look at the 
‘‘bigger picture’’ and to manage 
current and potential conflicting 
uses, the cumulative effects of human 
activities, and marine protection. 
The White House, 
Executive Order 
13547. Stewardship 
of the Ocean, Our 
Coasts, and the Great 
Lakes | 
whitehouse.gov, 
The term "coastal and marine spatial 
planning" means a comprehensive, 
adaptive, integrated, ecosystem-
based, and transparent spatial 
planning process, based on sound 
science, for analyzing current and 











August 31, 2020). 
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and Great Lakes areas. Coastal and 
marine spatial planning identifies 
areas most suitable for various types 
or classes of activities in order to 
reduce conflicts among uses, reduce 
environmental impacts, facilitate 
compatible uses, and preserve critical 
ecosystem services to meet 
economic, environmental, security, 
and social objectives. In practical 
terms, coastal and marine spatial 
planning provides a public policy 
process for society to better 
determine how the ocean, our coasts, 
and Great Lakes are sustainably used 
and protected -- now and for future 
generations. 
B.S. Halpern, J. 
Diamond, S. Gaines, S. 
Gelcich, M. Gleason, S. 
Jennings, S. Lester, A. 
Mace, L. McCook, K. 
McLeod, N. Napoli, K. 
Rawson, J. Rice, A. 
Rosenberg, M. 
Ruckelshaus, B. Saier, 
P. Sandifer, A. Scholz, 
A. Zivian, Near-term
priorities for the 
science, policy and
practice of Coastal 
and Marine Spatial 
Planning (CMSP),
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1) As defined in Obama’s Executive 
Order, CMSP is a comprehensive, 
adaptive, integrated, ecosystem-
based, and transparent spatial 
planning process for analysing
current and anticipated uses of ocean
and coastal areas. The process
involves identifying areas most 
suitable for various types of activities 
in order to reduce conflicts among 
uses, reduce environmental impacts,
facilitate compatible uses, and
preserve critical ecosystem services 
to meet economic, environmental, 
security, and social objectives
Fishing 



















zoning, Ocean Coast. 
Manag. 51 (2008) 
Marine spatial planning, and its key 
component comprehensive ocean 
zoning, is well-equipped to account 
for these differential impacts of 
stressors by isolating the dominant 
stressors into unique areas while 
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Including marine reserves in 
comprehensive marine spatial plans 
can protect vulnerable animals from 
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Aquaculture  









with marine spatial 
planning, J. Environ.
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1. In its broadest sense, marine
spatial planning can be defined as:
Analyzing and allocating parts of
three-dimensional marine spaces to 
specific uses or non-use, to achieve 
ecological, economic, and social
objectives that are usually specified 
through a political process.
Marine spatial planning is a sub-
activity of the overall planning 
activity of sea use management. 
Despite the different contexts, the 
process for developing marine spatial 
planning is similar to land use 
planning in the terrestrial 
environment. The principal output of 
marine spatial planning is a 
comprehensive marine spatial plan 
or alternatively ‘‘comprehensive 
development plan’’ or 
‘‘comprehensive master plan’’. It is a 
‘‘vision’’ of the future of the marine 
region or ecosystem and reflects the 
output of a process in which 
stakeholders collectively define their 
purpose, core values, and perspective 
for the future. The vision declares 
common goals, guides regional 
decision-making, unites stakeholders 
with a common purpose, and 
motivates citizens and decision-






Off shore activities 






vision. The comprehensive marine 
spatial plan is usually long-term, 
general in nature and policy oriented 
and is implemented through more 
detailed zoning maps, zoning 
regulations and a permit system. 
Individual permit or licensing 
decisions can then be made based on 
the zoning maps, that in turn reflect 
the vision of the comprehensive 
marine spatial plan marine spatial 
planning can only influence the 
spatial and temporal distribution of 
human activities. Other measures 
that can influence the inputs to 
human activities (e.g., limitations on 
fishing activity and capacity), the 
processes of human activities (e.g., 
requirement for ‘‘best environmental 
practice’’), or the outputs of human 
activities (e.g., tonnage limitations on 
mineral extraction), need to be taken 
in conjunction with the spatial 
planning measures. 
Marine spatial planning is seen as a 
key aspect to managing a growing 
and increasingly competing maritime 
economy, while at the same time 
safeguarding biodiversity. 
(2) It describes marine spatial 
planning as a means to (European 
Commission, 2006):
Coordinate the spatial 
implementation of off-shore
renewable energy with other 
activities;
Provide financial security for 
investment decisions;
Advocate marine spatial planning as 
a tool to enable the management of
increasing, and often conflicting, uses 
of the
oceans;
Manage the competition among
various uses (including their multiple 
objectives) in the marine
environment;
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Develop a stable regulatory 
environment that ensures better and 
simpler regulation toward the 
location of economic 
activity; 
Ensure that individual decision on 
activities, taken at a national or 
regional level, but affecting the same 
ecosystem or 
cross-border activities (for example, 
pipelines and shipping routes) are 
dealt with in a coherent manner; 
(3) Marine spatial planning, 
compared to land use planning, is a 
fairly new and emerging area (Peel 
and Lloyd, 2004)
F. Douvere, F. Maes, A. 
Vanhulle, J. Schrijvers, 
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The EU recommendations on ICZM 
(2002) identify MSP as a key 
ingredient in achieving integrated 
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Marine spatial planning (MSP) is the 
public process of analysing and 
allocating the spatial distribution of 
human activities in marine areas to 
achieve ecological, economic and 
social objectives that are usually 
specified through a political process 















Spatial Planning and 
EBM: Views from 
Three Planners, Mar. 
Ecosyst. Manag. 3 
(2010) 8. 
Little or no MSP 
Example: A minor degree of spatial 
planning is in place, perhaps in the 
form of a small marine protected area 
or a port. But there is no systematic 
effort to plan the use of the marine 
environment, balancing trade-offs 
among a range of sectors and needs. 
Shipping 
Petroleum 
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Incremental MSP 
Example: This could be a spatial plan 
that addresses offshore energy 
production and shipping lanes but 
does not yet cover other existing 
uses, such as commercial fishing. 
Incidentally, this is the case for the 
Massachusetts Ocean Management 
Plan and Norway's Barents Sea Plan. 
Although management in these cases 
has not addressed all uses, spatial 
trade-offs between two or more 
sectors have been considered and 
MSP is being practiced. 
Comprehensive MSP 
Example: In this case, the spatial plan 
addresses all uses of the marine 
environment in a particular area, 
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Marine spatial planning (MSP) can be 
used as an appropriate process and 
instrument to avoid user conflicts, to 
manage marine activities more 
sustainably and to implement 
improved area-based protection and 
conservation of marine living 
resources. 
(1) MSP can be defined as ‘‘a process 
of analyzing and allocating parts of
the three-dimensional marine spaces 
to specific uses, to achieve ecological,
economic and social objectives that
are usually specified through the
political process; the MSP process 
usually results in a comprehensive 
plan or vision for a marine region’’
[5].
MSP is a complicated, but necessary 
process, to establish a more rational 
organization of using marine space 
and the user interactions in order to 
protect the biological diversity of the 
marine environment, while taking 
into account social and economic 
objectives. A product of MSP can be a 
strategic plan that looks forward and 
Fishing  
Shipping  
Air transport  
Military use  
Water recreation 






is proactive to regulate, manage and 
protect the marine environment by 
allocating space to resolve actual and 
potential multiple conflicting uses 
and to facilitate sustainable 
management of the seas. 
Center for Ocean 
Solutions. Decision 
Guide, (2011) 52 pp. 
http://www.centerfor
oceansolutions.org/  
Cited by 1/50 coded 
documents 
In this Decision Guide, the term 
marine spatial planning is used, but 
emphasis is placed on the systematic 
and spatial nature of these 
approaches rather than the name 
itself. The systematic component 
provides a framework for more 
comprehensive, flexible, well-
governed, and science-based 
planning processes, while the spatial 
component adds a place-based focus 
to planning processes. The goals of 
these approaches are to promote 
efficient use of marine space and 
resources, while reducing use-use 
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CMSP is a comprehensive, adaptive, 
integrated, ecosystem-based, and 
transparent spatial planning process, 
based on sound science, for analyzing 
current and anticipated uses of 
ocean, coastal, and Great Lakes areas. 
CMSP identifies areas most suitable 
for various types or classes of 
activities in order to reduce conflicts 
among uses, reduce environmental 
impacts, facilitate compatible uses, 
and preserve critical ecosystem 
services to meet economic, 
environmental, security, and social 
objectives. In practical terms, CMSP 
provides a public policy process for 
society to better determine how the 
ocean, coasts, and Great Lakes are 
sustainably used and protected - now 
and for future generations. 
CMSP provides an effective process 
to better 
























Mining (e.g., sand 
and gravel) 
Oil and Gas 
Exploration and 
Development 
Ports and Harbors 
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• Aquaculture (fish, shellfish, and 
seaweed farming)
• Commerce and Transportation 
(e.g., cargo and cruise ships, tankers, 
and ferries)
• Commercial Fishing 
• Environmental/Conservation 
(e.g., marine sanctuaries, reserves, 
national parks, and wildlife refuges)
• Maritime Heritage and 
Archeology
•  Mining (e.g., sand and gravel) 
• Oil and Gas Exploration and 
Development
• Ports and Harbors 
•  Recreational Fishing 
• Renewable Energy (e.g., wind,
wave, tidal, current, and thermal)
• Other Recreation (e.g., boating, 
beach access, swimming, surfing, 
nature and whale watching, and
diving)
• Scientific Research and 
Exploration
• Security, Emergency Response,
and Military Readiness Activities
•  Subsistence Uses
•  Tourism 
• Traditional Hunting, Fishing, and 
Gathering
•  Working Waterfronts 
CMSP can facilitate sustainable 
economic growth 
Renewable Energy 
(e.g., wind, wave, 


























challenges of marine 
spatial planning, Mar.
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MSP is an important function of 
ecosystem-based sea use 
management. MSP can be used to 
identify biologically and ecologically 
sensitive areas of marine places in 
time and space, to identify existing 
and potential human uses of marine 
places, and to evaluate the 
cumulative effects of human activities 
on marine ecosystems. It can be used 
to influence the location in space and 
time of human activities and 
therefore encourage compatible uses, 
reduce conflicts among uses, and 






and the environment (see the article 
of Gilliland and Laffoley in this issue). 
DEFRA. A sea change. 
A Marine Bill White 
Paper. In: Presented to 
parliament by the 
secretary of state for 
environment, food and 
rural affairs by 
command of Her 
Majesty. London, 
March 2007. 
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Marine Spatial Planning 
Proposed system for strategically 
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No explicit definition of MSP. Fishing 
Aquaculture 
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Marine spatial plans that utilize 
existing information on key areas 
needing protection, support 
sustainable development and 
management of marine resources 
overall, and are both adaptive and 
tailor management to existing 
resource use could set in motion 
much more effective and efficient 
management regimes than what we 











in the process of 
developing
Marine spatial planning (MSP) is an 
essential tool for delivering an 
Ecosystem Approach 
MSP by definition involves some kind 
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expressing a vision about what is 
desired in the future, 
The nature of MSP is such that 
stakeholder engagement should be 




wind, wave, tidal) 
D. Tyldesley, A vision
for marine spatial 
planning, in: ECOS, 
2006: pp. 33–39.
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A marine spatial planning system 
does not necessarily have to lead to a 
single system of planning, producing 
a single plan, or a single set og plans. 
IT could be established more as a 
discipline, or a process, that may 
result in several plans… 
Marine spatial planning should cover 
all forms of physical and spatial 
development, changes of use and all 
ongoing or proposed activities, 
seaward out to 200nm / the UK 
marine competency. It should 
operate at national and regional (sea-
region) level.  
- 
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Mirroring its terrestrial parent, 
marine spatial planning is advocated 
as a strategic, plan-led approach to 
help avoid or reduce conflict, to 
identify appropriate development 
and to enhance and protect 
important environmental assets from 
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No explicit definition of MSP. Fishing 
Oil and gas 
exploration  
Dredging and 
extraction of sand 





F. Douvere, C. Ehler,
Introduction, Mar.
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No explicit definition of MSP. Fisheries 
Tourism 
Marine protection 
EC, Green Paper. 
Towards A Maritime 
Policy for the Union: 
A European vision 
for the oceans and 
seas, Communities. II 
(2006). 
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Supplementary Material C. Results from the word count 
carried on the set of MSP definitions from the 30 defining 
documents (excluding the terms “marine”, “spatial”, and 
“planning”).  
Word Count Word Count Word Count 
uses 37 development 12 ecosystems 8 
activities 31 ocean 12 services 8 
process 29 conflicts 11 allocating 7 
ecosystem 26 ecological 11 analyzing 7 
based 22 future 11 coastal 7 
human 22 area 10 decision 7 
management 20 environment 10 plans 7 
economic 19 usually 10 space 7 
use 19 environmental 9 specific 7 
areas 18 integrated 9 specified 7 
objectives 17 reduce 9 activity  6 
social 16 achieve 8 adaptive 6 
plan 15 among 8 
comprehensive 14 current 8 
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Supplementary Material D. Search words used to develop the 
word frequency analysis regarding human uses and activities 
included in MSP. 
Human activities and 
uses included in MSP Search words 
Fishing (commercial and 
recreational)  Fisheries, fishing 
Recreational activities (e.g. 
sailing, surfing and diving)  Recreation* 
Environmental 
conservation/protection  conservation, protect* 
Aquaculture Aquaculture 
Ports and harbours activities 
and developments  Port, ports, harbour, harbours 
Renewable energy (e.g. wind 
farms)  Renewable energy, wind, wave, tidal 
Shipping (cargo and 
transportation) Ship*, cargo, transport* 
Cultural conservation (e.g. 
heritage sites)  Heritage 
Hunting  Hunting  
Military activities Military 
Mineral resource extraction 
(e.g. oil, gas, sand and 
gravel)  
Minerals, mineral, oil, gas, sand, gravel 
Tourism  tourism 
* Indicates that the word count is set to include stemmed words (e.g ship* =
ship, shipping, ships etc.)
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Supplementary Material E. Search words used to develop the 
analysis of how MSP can contribute to each of the UN SDG 14 
targets. 
SDG14 targets and indicators Search words 
14.1 By 2025, prevent and significantly reduce marine 
pollution of all kinds, … 
14.1.1 





14.2 By 2020, sustainably manage and protect marine and 
coastal ecosystems … 
14.2.1 
Proportion of national exclusive economic zones managed 
using ecosystem-based approaches 
Conservation 
Protect 
14.3 Minimize and address the impacts of ocean acidification, 
… 
14.3.1 
Average marine acidity (pH) measured at agreed suite of 
representative sampling stations 
Acidification 
Climate change 
14.4 By 2020, effectively regulate harvesting and end 
overfishing, illegal, unreported and unregulated fishing and 
destructive fishing practices … 
14.4.1 





14.5 By 2020, conserve at least 10 per cent of coastal and 
marine areas … 
14.5.1 




14.6 By 2020, prohibit certain forms of fisheries subsidies 
which contribute to overcapacity and overfishing, eliminate 
subsidies that contribute to illegal, unreported and unregulated 
fishing … 
14.6.1 
Progress by countries in the degree of implementation of 
international instruments aiming to combat illegal, 
unreported and unregulated fishing 
Fish 
Subsidies 
14.7 By 2030, increase the economic benefits to Small Island 
developing States and least developed countries from the 
sustainable use of marine resources … 
14.7.1 
Sustainable fisheries as a percentage of GDP in small island 





14.A Increase scientific knowledge, develop research capacity
and transfer marine technology …
14.a.1 
Proportion of total research budget allocated to research in 








14.B Provide access for small-scale artisanal fishers to marine 
resources and markets
14.b.1 
Progress by countries in the degree of application of a
legal/regulatory/policy/institutional framework which




14.C Enhance the conservation and sustainable use of oceans 
and their resources by implementing international law as 
reflected in UNCLOS …
14.c.1 
Number of countries making progress in ratifying, accepting 
and implementing through legal, policy and institutional 
frameworks, ocean-related instruments that implement 
international law, as reflected in the United Nation 
Convention on the Law of the Sea, for the conservation and 































This dissertation explores the practice of Marine Spatial Planning and its role 
in facilitating sustainability at sea. Five papers have been developed for this 
purpose. They contribute to the discussion of how Marine Spatial Planning is 
facilitating sustainability by exploring central elements of the EU Directive 
on Marine Spatial Planning as well as how ambiguous formulations in pol-
icies affect the practice and outcome. The concept of an ‘ecosystem-based 
approach’ is evaluated and best practices are compared. In relation to this, 
the assessment of collective pressure by Member States is evaluated and the 
concept of sustainability in relation to Marine Spatial Planning is explored 
and debated. Marine Spatial Planning is found to have a larger potential in 
facilitating sustainability, than what is currently perceived by established 
frameworks. Current practices in the EU vary greatly due to the ambiguous 
and open formulations of the Directive. While some practices take shape of 
an experimental implementation with successful and innovative outcomes, 
other practices neglects key elements such as the assessment of the collec-
tive pressure.
